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SPEAKING generally, naval warfare heretofore has been conducted on 
the surface of the water, and a fighting ship has usually been con- 
structed so as to carry her offensive and defensive equipment about 
and above her water-line, her guns and the bulk of her armour- 
plating being always above that line, and the remainder of her armour- 
plating only extending below it sufficiently far to protect the vessel 
from shot while rolling. 

The thickness and strength of the bottom have been usually deter- 
mined by structural considerations, and in modern ironclads it has 
been kept as light as possible in order to secure the buoyancy necessary 
for carrying the heavy guns, and the heavier plating of these huge 
vessels. The consequence is that tne bottom of an ironclad is her most 
vulnerable part, and a vessel costing half a million of money, and 
carrying say 500 men, may be sent to the bottom at any moment by 
means of ramming or the successful explosion of a torpedo. 

It may be urged that ramming is not always successful, and doubt- 
less, the ram—being of necessity a heavy and ungainly vessel, not 
easily diverted from its path—may be eluded by skill and dexterity on 
the part of the Officers and crews of the intended victim. 

From a well planned torpedo-attack however, in sufficient force, I 
believe there is no escape, and it is of vessels specially constructed for 
this purpose that I propose to address you this afternoon. 

I think I am right in stating that the first attempt to use torpedo- 
boats systematically, was made during the American war, and as two 
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vessels at least—the United States’ steamer ‘‘ Housatonic” and the 
Confederate ram “ Albemarle ”—were actually sunk, and several others 
severely damaged by means of these weapons—besides the apprehen- 
sion excited among all the vessels engaged—the attempt may be 
considered as having been decidedly successful. 

The torpedo-boats used on these occasions were either submarine 
boats, specially designed and constructed for the purpose, or ordinary 
steam launches fitted with outrigger torpedoes. Neither of these types 
of boat is well suited for the work, as in the first case, independently 
of the difficulty of steering a boat under water, it would be almost 
certain to be destroyed when the torpedo exploded, and so sacrifice the 
crew engaged in the attack (as happened in the case of the sinking of 
the ‘* Housatonic ”’), and in the second case the noise from the funnel, 
and the want of speed in ordinary steam launches, would effectually 
(except when the attack was made on a dark night) betray their 
position, and allow them to be made targets of, long before they came 
any way near their enemy. 

Von Scheliha in reviewing the experience gained during the 
American war in the use of torpedo-boats, considers that submarine 
boats acting independently are quite unsuited for torpedo warfare, 
and that a swift jolly-boat, rowed with muffled oars, and provided with 
a self-acting contact torpedo, fastened to the socket of a movable 
torpedo spar 12 feet long, was preferable to any submarine boat. He 
further states that the general conclusions arrived at by American 
engineers were :—‘ That a torpedo-boat should have a speed of at 
‘least 11 knots, as the greater the speed, the less is the danger of 
“ being discovered, or struck by the enemy’s missiles ; that the engine 
‘* must work without noise, and no smoke should be visible; that the 
“boat must obey the rudder, and that the crew should be protected 
‘“‘ against musketry, and the fire of light artillery.” 

The majority of these requirements could be satisfied without much 
difficulty ; but the problem as to speed remained—as far as small boats 
were concerned—unsolved till 1871, when Mr. Thornycroft brought 
out the far-famed ‘‘ Miranda,” a vessel under 50 feet in length, which, 
when experimented on by Mr. Bramwell in the spring of 1872, attained 
the astonishing speed of 18°65 statute miles, or nearly 16} knots per 
hour. 

These remarkable results did not remain long unnoticed by tor- 
pedoists, as about this time the Whitehead torpedo was being in- 
troduced; and the question of how best to use torpedoes in offensive 
warfare was beginning to receive that attention which I have no 
doubt will be well justitied in the next great naval war. 

The first Government to recognise the great advance made by 
Mr. Thornycroft in the speed of small boats was the Norwegian, 
which, in 1873, gave my firm an order for our first torpedo-boat. 

This boat, represented by diagram A, was 57 feet in length by 
7 feet 6 inches beam, drew 3 feet of water, and the stipulated speed 
was 16 English statute miles, or nearly 14 knots per hour; which 
speed was not to be ascertained by a mere measured mile trial, but 
was to be 16 miles through the water in a run of one hour’s duration. 
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The hull of the vessel was constructed entirely of steel plates and 
angle bars, and as may be seen from the diagram, was divided into 6 
water-tight compartments, A, B, C, D, E, F. 

The compartments marked A and F in the stem and stern were for 
stores; those marked B and EK were fitted with seats for the crew, 
and were provided with movable steel covers, so that on going into 
action, or during rough weather, they might be completely covered. 

The compartments C and D are for the steersman and the machinery 
respectively, and were covered completely by steel plating ;8; of an 
inch in thickness—a thickness which has been found sufficient to 
withstand Snider or Martini-Henry bullets, fired from a distance of 
20 paces, as illustrated by the specimens on the table. 

The compartment D was furnished with a hood, having slits } of 
an inch wide, all round, through which the steersman could see with 
sufficient distinctness to direct his course easily. Motion was com- 
municated from the wheel to the tiller by means of steel-wire ropes, 
which it was originally intended should be encased in wrought-iron 
tubes. 

The possibility however of these tubes being bent by a shot, and so 
jamming the wire ropes, led to this arrangement being abandoned, 
and the ropes were simply run through eyes at intervals along the 
side. 

The engines were compound, of the usual inverted double cylinder- 
direct-acting type, capable of developing about 90 indicated horse- 
power, and were fitted with a surface condenser, so that the vessel 
could run in salt water, without danger of injuring her boiler. 

A small tank contained a supply of fresh water, to make good 
deficiencies arising through leakage, and from steam escaping at the 
safety valves, &e. 

The circulating, air, and feed pumps were driven by a separate 
engine, as we feared at that time, that it would be impossible to run 
them at the same speed as the main engines. 

The boiler was of the locomotive type, the shell being made of 
Bessemer steel; the fire box, and its stays, of copper, and the tubes, of 
solid drawn brass. 

The armament was not supplied by us, but I have reason to believe 
that it consisted of a cylindro-conical shaped torpedo towed from 
the top of the funnel, round which a ring was fitted with two pulleys 
for the towing ropes: the strain being taken off by means of two stays 
attached forward. 

The length of this torpedo was 13 feet, and the diameter 9 inches, 
and with a speed of 11 knots, it has diverged to about 40 degrees 
from the direction of the boat’s motion when running in smooth water. 

The torpedo is worked by means of a small winch and brake fixed 
on the after part of the engine-room skylight, davits are provided 
for dropping the torpedo overboard. 

The method by which the contract speed of the boat was to be 
ascertained was prescribed to us by the Norwegian Government, and 
consisted of running the vessel at full speed for one hour, and 
counting the number of revolutions made by the propeller during 
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that time. The vessel was afterwards to be run six times over the 
measured mile, and the number of revolutions necessary to do a mile 
in still water ascertained. 

The number of miles actually done in the hour was then to be found 
by dividing the number of revolutions done in the hour by the 
number required to do one mile. 

The problem of finding the number of revolutions required to do a 
mile in still water, presents no great difficulty if the mile triais are 
run in still water, and consists simply of finding the arithmetical 
mean of the number of revolutions done on the six runs. 

If, however, the trials are run in a river like the Thames, where 
there is a considerable current, it is evident that the vessel will be 
under the influence of the current for a shorter time when going with 
it, than when going against it, and the result would be that if the 
arithmetical mean were taken, a larger number of revolutions would 
apparently be required to do a mile, than were actually required. 

The number of revolutions required to do a mile in still water, 
when the mile trials are run in water having a current of which the 
velocity is constant, or nearly so, is found by adding together the 
product of the number of revolutions made by the boat when running 
with the current, by the time taken to run against the current, and 
the product of the number of revolutions made by the boat when 
running against the current, by the time taken to run with the 
current, and dividing the sum by the sum of the times.’ 

On the preliminary trials, we found we could do our contract speed 
of sixteen miles per hour without much difficulty, but we believed the 
boat was capable of doing more, and as the Norwegian Government 
in impressing on us the high value they attached to speed, had put us 
in a position to try experiments, by offering a premium on every mile, 
or part of a mile, by which the speed exceeded sixteen miles per hour, 


1 This is shown more clearly by the following investigation, in which I assume 
that the velocity of the current is constant during each pair of runs,—an assump- 
tion which is not quite correct for tidal currents, but, in the case of boats having 
high speeds like ours, is very nearly so:—Let x = number of revolutions per knot 
in still water, 2 = velocity of tide, R = revolutions with the tide, ¢ = time with 
the tide, R; = revolutions against the tide, ¢; = time against the tide. Then dis- 
tance run by boat with the tide in knots = 1 — né, and distance against tide in 
knots = 1 + af. Namber of revolutions made under the circumstances respec- 
tively :— 
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we reviewed carefully the whole design of the boat, with a view to 
find out what part was most susceptible of improvement. 

The least etticient part seemed to us to be the propeller, so we cast 
about to find a propeller that would give us a little additional speed, 
but found none that we could depend on. 

In the end, Mr. Thornycroft invented the propeller which now bears 
his name. This propeller, as may be seen from the specimen on the 
table, is a modification of the Dundonald propeller, the principal 
difference being, that in the Dundonald propeller the blades were 
inclined backward in straight lines, while in the Thornycroft propeller 
they are curved. 

The object in both cases was to prevent the water from being driven 
out radially from the axis by the centrifugal force, and while the Earl 
of Dundonald tried to effect this by means of a straight blade, 
inclined backwards, Mr. Thornycroft considered that the blades should 
be curved, and that the curvature ought to vary in such a way, that 
the inclination of the blade to the axis should be greater near the boss 
than at the tip, on account of the greater amount of centrifugal force 
impressed on a particle of water near the boss as compared with a 
particle of water near the tip. 

On the official trial, which took place on the Thames on the 17th 
October, 1873, the number of revolutions done in the hour was found 
to be 27,177, and the number required to do a mile in still water was 

27,177 
1,578. The distance run in the hour was, then, 





=17-22, or very 





nearly 17} miles. 

The steam-pressure during the trial averaged 85 Ibs. per sqiare 
inch, and the vacuum 254 inches. 

Boats of the same size, and similar in all particulars—excepting the 
engines which we improved by driving the air-pump, feed-pump, and 
circulating pumps off the main engines, and abolishing the auxiliary 
engine, which performed these duties in the case of the Norwegian 
boat—were made for the Swedish and Danish Governments. ‘The 
result was an increase of speed to 17°27 miles, in the case of the 
Swedish boat, and to 18°06 miles, or 152 knots in the case of the 
Danish boat. 

I have no information regarding the armament of the Swedish boat, 
but the Danish boat was armed with two spindle shaped torpedoes 
12 feet long, and 113 inches diameter, somewhat like the Whitehead 
torpedo. ‘They were placed on deck longitudinally near the funnel, so 
as to facilitate launching, and were arranged to be towed from an 
upright pole 8 feet high, placed about 6 feet from the stem. 

A small winch was fixed on either side aft, to pay out the towing 
line, and to bring back the torpedo. By these arrangements the 
torpedo could be projected ata large angle from the direction of the 
boat’s motion, and at considerable velocity. ‘The speed of the boat 
when towing one of these torpedoes, is about 10 knots. 

With regard to the strength of boats of this type, | may mention 
that when the Norwegian boat was fixed on board the steamer 
for conveyance to Norway, that vessel in going out of dock came 
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into collision with a telegraph-cable-laying steamer, the bow of 
which penetrated the side of the torpedo-vessel, and pulled her off 
the chocks on which she rested, causing her to fall a distance of 
from 15 to 18 inches, and bending her bottom slightly, but otherwise 
doing so little damage that she started immediately on her arrival at 
Stockholm on a voyage of 150 nautical miles to her destination in 
Norway. With regard to their sea-worthiness, I think I cannot do 
better than read the following extract froma letter addressed to me by 
Captain Koren, of the Norwegian navy, in which he describes this very 
voyage :— 

“In reply to your letter of the 14th, I have the pleasure to give 
“you the following account of my trip in November last, from 
“* Gotheburg to Horten (a distance of about 150 nautical miles) in the 
“launch built by your honoured firm for our torpedo service. 

‘“‘ The season being far advanced, I was anxious to take the boat to 
** Norway as soon as possible, so having patched up the hole in her 
“jarboard quarter, and made a short trial trip, to see if the engine 
“‘ was in good working order, we started from Goétheburg at two in 
* the afternoon on the 21st of November. 

“Tt had been blowing stiffly the whole day from south-west, and 
“‘ my friends asked me not to start that day, as there would be a heavy 
“sea rolling into the fiord, which I had to cross to get to the new 
** canal and inshore passage to Marstrand, where I intended to stop for 
the night. Time pressed, however, and I started. I had engaged a 
“ Swedish pilot for the whole voyage on the testimony of his having 
“‘ traded on this coast for twenty-five years, and not doubting that he 
“‘ knew every creek and passage. When we got out in the above- 
“‘ mentioned fiord, it was blowing a stiff double-reefed-topsail breeze, 
“ with a corresponding but confused sea, but still we had some shelter 
‘“‘ from the outlying rocks. I ordered the pilot to steer for the opening 
“ of the canal on the other side, a route which would let us have the 
‘sea about four points on our port quarter; but that fellow coolly told 
** me that ‘he never went that way ; he only knew the circuitous outer 
“* route,’ which would take us out into the open sea to round the 
‘island on which Marstrand is built. I did not know what to do ai 
“ the first ; it was getting dark and the wind was freshening, and the 
“boat certainly did not look like a sea-going craft ; but we had come 
“ thus far, and I thought it best to push on. We had about fifteen 
‘ minutes to run with the sea on the beam, and when we lost shelter 
“‘ from the rocks, her movements were quite extraordinary, alarmingly 
“ quick, and great. However, she shipped no water, and having 
“‘ observed her for some little time, I knew there was no danger, and it 
‘‘ was with a sort of pleasure I heard that stupid fellow of a pilot ask, 
“«<« If I thought the boat would capsize ?’ When we had rounded the 
“ast island, and began running before the wind, the boat went quite 
“* steady, and we got safely into the harbour. Two hours after we came 
“in it was blowing a most violent gale. The next day we had to pass 
“outside the rocks for a distance of 20 miles; the wind had gone 
down, but there was a heavy swell. We had a pressure in the 
* boiler of about 50 lbs. only, and the only inconvenience we expe- 
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‘rienced was the constant priming when the boat was rolling, and the 
‘impossibility of using the injector, so we were obliged to keep the 
‘donkey going all the time. We got to Horten in good time, and all 

safe, and after my opinion, the boat is much more sea-worthy than 
‘one could possibly think, judging from a hasty glance only.” 

In a subsequent letter, Captain Koren says:—‘‘ We ran on a flat 
‘rock with your launch last year, and with tolerable good speed too. 
‘In backing, the two-bladed screw knocked ‘against the rock and got 
‘a very curious new twist. The blades did not break, and the boat 
‘came off without any sort of injury, as happily the rock was quite 
‘smooth but the test was rather severe.”’ 

T am particular in giving these facts, as at the time this vessel was 
tried on the Thames, many persons hearing of the thickness of the 

plates employed in her construction, feared that she would not be 
sufficiently strong for sea work; and even Mr. E.J. Reed stated in the 
House of Commons that “he was always afraid of putting his foot 
** through the bottom, when he went on board any of our boats.” 

All the boats we have built are allowed to lie on the foreshore of the 
river opposite our works while they are being finished, and are left 
high and dry every tide, without taking the slightest harm, a want of 
care which 1 think would prove ruinous to any of our modern ironclads 
were they so treated. 

Doubtless niuch of the misapprehension regarding the strength of 
these boats arises from people contemplating only a thin flat plate, 
which certainly does not appear to have much stiffness; but when 
that plate is of steel, and is hammered on an anvil to the shape of the 
boat’s side, the case is widely different, the steel is to a certain extent 
tempered in the same way that a saw is, and the combination of the 
curved plates, and the strong framing which supports it, forms a strue- 
ture which is well adapted to resist any ordinary detrusive forces 
which may be applied to it. 

The next size of torpedo vessel is that supplied to the Austrian and 
French Governments, and is illustrated by diagram B. The dimen- 
sions are :—length, 67 feet; beam, 8 feet 6 inches: draught of water, 
4. fect 3 inches. The guaranteed speed in the case of the Austrian 
boat was 15 knots in a run of one hour’s duration, and in the case of 
the French boats 18 knots, in a run of two hours’ duration. These 
boats were built of somewhat thicker plating than the 57 feet type, 
and the armour was extended, as shown by the blue shading on the 
diagram, down to the water-line on each side. 

They were divided into six water-tight compartments, and they dif- 
fered trom the Scandinavian boats in having the spaces forward and 
aft of the machinery, permanently decked, instead of being covered 
with movable steel covers only. 

The machinery was somewhat similar to that in the Scandinavian 
boats, excepting that the engines were capable of developing 200 
indicated horse-power, and that the air was supplied to the furnace by 
being forced into an air-tight stoke-hole, instead of being forced 
directly under the fire-grate. 

The armament of these vessels consisted of two torpedoes attached 
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to the end of wooden poles, 43 inches diameter and about 43 feet 
long, connected to the battery by insulated wires, and arranged to be 
fired either by coming in contact with the enemy’s vessel or’at any 
distance from it, at the will of the operator. 

The torpedoes themselves were simply copper cases, like those on the 
table, and as illustrated by diagram G, of sufficient size, in the case 
of the Austrian boat, to contain 11,060 cubic centimetres of explosive, 
and in the case of the French boats, to contain 25 kilogrammes, 01 
dynamite. At one end is the socket for the pole, and at the other, 
the contact arrangement, which consists of a metallic plate capable of 
being pressed against the ends of the studs to which the wires are 
attached. This plate and its connections are covered by an india- 
rubber cap, so as to render the cases water-tight. 

In the middle of the case is the aperture for charging the torpedo. 
This is a hole 34 inches in diameter, into which, when the torpedo is 
filled, is screwed the cap F. The wires are introduced by the aperture 
C, fitted with a screw gland, so as to prevent the ingress of water. 

The battery is a modification of Smee’s well-known single acid 
battery and consists of six cells, fitted with platinized silver and zine 
plates, which, in order to prevent unnecessary oxidation may be lifted 
and kept clear of the acid by means of the roller N. 

The fuse (several specimens of which are on the table) consists of 
two strong copper wires, kept apart by means of a non-conducting 
composition, and connected by a very fine platinum wire, imbedded in 
fulminate of mercury, which is protected by a tinfoil casing. These 
fuses are used with a detonator—a long copper cap half filled with ful- 
minate of mercury. The connecting wires are arranged in the neat and 
effective way patented by Captain McEvoy, of the London Ordnance 
Works, by means of which, with only three wires, the torpedo may be 
made to explode either on contact with the enemy’s vessel or by 
means of a firing key, at the will of the operator. This arrangement 
is shown in diagram F. D and D, are the wires leading from the 
poles of the battery to the torpedo. The fuse is inserted in the 
wire D. at a point within the torpedo case, so that, when the case 
is charged, the fuse is entirely surrounded by the explosive. The 
connecting wire D, is attached to the wire D near the battery, and to 
the wire D, at a point between the fuse and the stud, to which that 
wire is attached in the torpedo case. A firing key is inserted in the 
wire D, at E,, and a contact breaker in the wire D at EF). 

The firing key is simply an apparatus for connecting the two ends of 
the wire quickly. It is shown in diagram F, and consists of two 
pieces of vulcanite, through each of which the wire is led and fastened 
over the end. These pieces are kept together by means of a vulcanite 
nut, and a spring keeps the ends of the wire apart until pressure is 

applied. 

The contact breaker is similar to the firing key, but there is no 
spring in it, and the two parts may be screwed backwards and for- 
wards, so as to separate or connect the wires when required. 

The object of having the contact breaker in the circuit is to prevent 
the torpedo from being exploded by contact with the enemy’s vessel, 
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and so, to place the control of the explosive entirely in the hands of 
the operator. If it is in use, it will be seen that no current can pass 
through the wire D, and that it is only possible to fire the torpedo 
by pressing the firing key and sending a current through the wires 
D, D,. Should it be desired to fire by contact, the contact breaker 
is screwed up, so that the wire D may be put in circuit; a current is 
then possible through the wires, and D and D, as soon as the circuit 
is completed by the contact plate being pressed against the studs. 

However effected, whether by the firing key, or by contact with the 
enemy’s vessel, as soon as a strong current passes through the fuse, the 
small platinum wire is heated to redness, and the fulminate of mercury 
exploded; this explodes the detonator, and with it the charge of the 
torpedo, the force of the explosion finding its way along the nearest 
path to the air, which path, if the torpedo is sufficiently close, is 
through the enemy’s ship. 

The arrangement for working the torpedo-poles is shewn on 
diagram H, and consists of two tubes riveted together at right angles 
so as to form something like the letter T. The torpedo-pole is put 
through the horizontal tube, which is free to move round the centre 
of the vertical tube, and the vertical tube is free to move through a 
quarter circle at right angles to the centre line of the vessel. 

In attacking in front, the vertical tube is laid over, till it is parallel 
to the water surface, and the horizontal tube is allowed to incline 
sufficiently far to allow of the end of the pole, when run out, to be 
depressed from 8 to 10 feet below the water-line. It is held in this 
position by a pair of blocks attached to the top of the short mast A. 

In attacking on the broad-side, the vertical tube is laid over till it 
assumes a position such as to allow of the pole when swung round, to 
touch an enemy’s vessel at about 8 or 10 feet below the water-line. 

The speed trials of the Austrian boat took place on the 11th Sep- 
tember, 1875, when she did 24,700 revolutions on her hour’s run on 
the Thames, and the number of revolutions required to do a knot in 
still water was found to be 1,357. This gives the distance run in the 
hour as 18°202 knots, or 3°202 knots over our contract speed. The 
steam pressure averaged 105 lbs. per square inch, and the vacuum 253 
inches during the run. 

In the case of the French boats, the total number of revolutions 
done in the two hours’ run in the roadstead off Cherbourg, was 
49,818, and the number required to do a knot in still water was found 
to be 1,382, so that the distance run in the two hours, was 36°05 knots, 
or just over our contract speed. During the two hours, the average 
steam pressure was 108 lbs. per square inch, and the vacuum 
25 inches. 

The Austrian boat was sent to her destination on board a steamer, 
but the French boats, under the command of an experienced captain, 
steamed by themselves from Chiswick to Cherbourg, not crossing at 
the nearest points, and running along the shore, but going boldly from 
Dover, direct to Cherbourg. 

Shortly after the arrival of the French boats in Cherbourg, they 

‘ were altered so as to attack in front only, as the French authorities 
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effects of an explosion at the bow, than at any other part. 

The arrangement adopted is shown in diagram J, and consisted of 
a stecl pole about 40 feet in length, having one end about 6 inches 
diameter, and solid, and the other about 13 inches diameter, and 
hollow; this pole was mounted at its solid end on small pulleys which 
van upon two ropes stretched fore and aft of the vessel; the other 
end, to which the torpedo was attached, was led over a pulley fixed 
on the bow. Ropes passing over pulleys to a windlass in the after 
compartment were attached to the inboard end, and by turning the 
windlass, the pole was drawn backwards or forwards as required. 

It will be observed that as the pole is drawn forward, the inboard 
end being eonstrained to move in a line parallel to the deck, the outer 
end is depressed in the water, and is so adjusted that when the pole 
is run out to its full extremity, the torpedo is depressed to about 
83 fect below the water level. 

The arrangements for firing were, I believe, similar to those de- 
scribed as having been fitted to the boats by us, but of this I have no 
definite information. 


found that these small vessels were better adapted for resisting the 


In February and March of this year some very remarkable experi- 
ments were made at Cherbourg with these boats, which not only 
shewed the terrible effect of an explosion on the vessel operated upon, 
but also the small effect that the explosion has on the torpedo-boat. 
The last of these experiments was made in the roadstead off Cher- 
bourg on the 3rd March, in presence of Vice-Amiral Cloué, Contre- 
Amiral Jaurez, Contre-Amiral Lafont and many other officers of the 
French Navy. The vessel attacked was the “ Bayonnaise,”’ an old 
wooden frigate of about 2,000 tons displacement, which had been 
damaged in one of the earlier experiments, and was on this occasion 
kept afioat by means of empty casks. In order to realise as nearly as 
possible the actual conditions of warfare, the ‘“ Bayonnaise”’ was towed 
by the paddle-steamer “ Coligny,” at the rate of about 6 knots per 
hour. The attacking boat, under the command of M. Lemoine, came 
up at aspeed of about 14 knots, which on nearing the ‘‘ Bayonnaise,” 
was reduced so as to prevent a collision between the two vessels at the 
moment of attack. 

The torpedo charged with 15 kilogrammes of damp gun-cotton, 
submerged to a depth of 24 metres, or about 83 feet below the surface 
of the water, exploded immediately on striking, ahd the ‘‘ Bayonnaise,” 
with the hele in her bow, shown in the photograph on the table—large 
enough, I believe, to admit a full-sized omnibus—would at once have 
gone to the bottom, had it not been for the empty casks, with which 
she was filled. 

At the moment of explosion, a slight shock was felt, and imme- 
diately afterwards a large wave was upheaved between the “ Bayon- 
naise,’” and the torpedo-boat, which was driven backward a consider- 
able distance, and completely covered with water, so much so that 
M. Lemoine and his brave companions for the moment could not say 
whether they had gone to the bottom or not. 
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This siate of doubt was soon dispelled however, and M. Lemoine 
steamed slowly off to report himself on board the ‘‘ Coligny.” 

The effect on the torpedo-boat in attacking a wooden vessel like the 
‘“* Bayonnaise,” half filled with water, with thick wooden planking, and 
still thicker ribs, is, I believe, greater than it would be in attacking an 
ironclad, with its bottom of thin iron or steel, and the result showed 
very clearly that no harm is likely to happen io boats of this class, 
either in the hulls, or the machinery from the explosion of this 
formidable weapon. . 

I may remark that the second Thornycroft boat was not stopped in 
time, and ran into the ‘“ Bayonnaise,” at a speed of about 8 knots, 
the result being that the bow was doubled up, but so little real harm 
done, that on the following day she steamed out inte the roadstead in 
rough weather, and returned without shipping more water than could 
be easily disposed of by her bilge pumps. None of the machinery was 
displaced, and no joints broken. ‘ 

One important result of the experiments made by the French Go- 
vernment, was the finding that only 90 per cent. of the weight of 
explosive that might be safely fired at the bow could be fired at the 
stern, and only 35 per cent. on the side. 


The third size of boat built by us is that we are now supplying to 
the Dutch and Italian Governments; these vessels are 76 feet long by 
10 feet beam, and are guaranteed to do a speed of 18 knots. 

They are similar in design to the French boats, and differ from 
them in having engines of 250 indicated horse-power, and in having 
more freeboard forward, so as to make them better sea-boats. 

The Dutch type will be armed with the outrigger torpedo, as 
supplied to the French Government, and the Italian type with the 
Whitehead or fish torpedo. 

The exact details of the construction of this torpedo are kept care- 
fully concealed from manufacturers, but generally it consists of a 
cigar-shaped vessel, varying from 14 to 19 feet in length, and from 
14 to 16 inches in diameter. It is made of specially prepared steel, 
and is divided into three parts; the head containing the gun-cotton, 
and the exploding apparatus; the central part containing the ma- 
chinery; and the third, or tail part, containing the supply of com- 
pressed air for the engines. The motive power is supplied by a small 
engine of the Brotherhood 3 cylinder type,—a type which lends itself 
readily for packing in a cylindrical chamber, and so compact, that I 
believe I am right in stating that an engine capable of developing 40 
indicated horse-power can be made to weigh only 35 lbs. weight. The 
working pressure of air in the tail is usually about 1,000 lbs. per 
square inch, and the quantity carried is sufficient to propel the largest 
sized torpedoes a distance of 220 yards, at a speed of 24 knots, or 
1,000 yards, at a reduced speed of 16 knots. By an arrangement 
connected with horizontal rudders, the torpedo can be made to run 
below the surface of the water at any required depth, and to keep at 
that depth till the end of its run. Such is the skill already acquired 
in the use of this torpedo, that I understand it would be almost im- 
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possible to miss an ironclad at a distance of 1,000 yards, even when 
the ship from which it is fired is moving at the rate of from 10 to 12 
knots per hour. 


We now come to the “ Lightning” type of vessel, which is illustrated 
by diagram D, and the photographs on the table. This vessel is 
84. feet long over-all, by 10 feet 10 inches beam, draws about 5 feet of 
water, and is guaranteed to do a speed of 18 knots on her trial. The 
machinery on board the “ Lightning” is similar in design to that 
already described, and is capable of indicating 350 horse-power. The 
hull of the “ Lightning” is made of heavier plating than we usually 
employ, and her lines are fuller, as she is intended for use in a 
tolerably rough sea if necessary; and in order that she may be able to 
remain at sea for some time, cabin accommodation on a scale larger 
than in any of the other boats is provided for the Officers and crew. 
The steering gear is arranged so that the vessel may be steered from 
the deck, or from the conning-tower, and the usual telegraph gear is 
fitted to communicate from the deck, or from the conning-tow er, to 
the engine-room. 

The top of the conning-tower is supported on three screws, so 
arranged that it may be raised or lowered, and the space for sight 
adjusted according to the range of vision required, or the risk to be 
run from the enemy’s missiles. 

The “ Lightning” is to be armed with the Whitehead torpedo, 
which will be discharged from her forward deck by means of a dis- 
charging apparatus, the details of which I am not sufficiently familiar 
with to be able to give a description. 

The torpedoes will be charged with air, by means of one of 
Mr. Brotherhood’s air-compressing pumps. 

The “ Lightning” has not yet been officially tried, but on her pre- 
liminary runs in the Thames, she attained a speed on the measured 
mile of 19°4 knots per hour, a speed which will be somewhat reduced 
when she has her torpedoes and their gear on board, but which will 
leave us an ample margin on our guaranteed speed of 18 knots per hour. 


The next size of boat is the 87 feet type, as illustrated in diagram E, 
of which type we have six in hand at present for the French Govern- 
ment. 

These vessels are 10 feet 6 inches beam, and are built of heavier 
plating than the “ Lightning,” and we have undertaken that they 
shall maintain a speed of 18 knots in a run of three hours’ duration. 

The propellers, contrary to our usual practice, will be placed in 
front of the rudders, so as to give increased readiness in steering. 

In order to prevent oxidation of the hulls as far as possible, we have 
arranged to galvanise the plates and frames below the water-line; and 
a spark- atehing apparatus will be fitted to the base of the chimney, 
so as to prevent “the position of the vessel being betrayed to the enemy 
during the night. 

The armament of these vessels will be fitted by the French Govern- 
ment, and will, I believe, consist of an outrigger arrangement similar 
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to that now in the boats we formerly supplied to them. They are 
equally well adapted, however, for the Whitehead torpedo, and they 
may be fitted with the apparatus for discharging that weapon. They 
will also be provided with an apparatus for deadening the shock, in 
the event of their coming in contact with an enemy’s vessel at too 
high a rate of speed, as happened to one of our boats during the expe- 
riments at Cherbourg. 

I have now described the principal features of those boats we have 
built for torpedo service, and although the results in the matter of 
speed are high, they are not so high as we have obtained in some of 
our other boats,—as for instance, in that built by us last year for 
the Baroness Rothschild, and tried on the Lake of Geneva. This 
vessel, 90 feet long by 13 feet beam, maintained a speed of nearly 21 
knots in a run, the whole length of the lake from Geneva to Villeneuve. 

I may further add, that although this is the fastest boat in a long 
run we have built as yet, we have designed, and are prepared to build 
boats capable of maintaining a speed of 25 knots. 

These vessels would be larger and more expensive than any I have 
described, but would, I think, be invaluable in war, either for actual 
torpedo work or for use as dispatch vessels. 

High speed, although so thoroughly appreciated by foreign tor- 
pedoists, has not hitherto received that attention which it merits from 
our own people. I have reason, however, to believe that this will be 
remedied as soon as the official trials of the ‘ Lightning” are con- 
cluded, but in the meantime—it may be on the eve of a great war— 
the fact remains, that we have only one fast steam torpedo launch in 
Her Majesty’s navy, while other nations are providing them by the 
dozen, for the defence of their principal ports. 

In advocating the value of high speed, I have sometimes been told 
that although very useful in its way, it is not required for torpedo 
work, and that an ordinary ship’s launch, if directed to move slowly 
and silently against an enemy’s ship, would be quite as efficient as a 
fast vessel; and as these launches are always required on board ship 
for other purposes, and are besides much cheaper in first cost, it is 
better to buy a large number of them than to have a few fast vessels 
for a special purpose. Doubtless this would be true, if the enemy’s 
vessel were at anchor, and if an inefficient watch were kept on board ; 
but this is a conjunction which I apprehend would be very rare in 
modern warfare. 

I think it may be very safely asserted that numbers are only useful 
in war when their force can be brought to bear on the enemy; and I 
am quite certain that any number of ordinary 8 knot steam launches, 
fitted with outrigger torpedoes, might just as well be away on the 
China station as any way in the neighbourhood of an enemy’s iron- 
clad, capable of doing 12 knots, for all the harm they would do her. 

All the ironclad would have to do would be to keep running at a 
little slower speed than her Lilliputian foes, and sink them in detail as 
they came within range. 

On the other hand, take the case of the same ironclad appearing off 
one of our ports defended by a fleet of 18 knot torpedo-boats. 
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Nothing would require to be done till she came in sufficiently close 
to use her guns—say three miles at the outside—when, if half-a-dozen 
or a dozen 18 knot torpedo-vessels were launched against her, they 
would be alongside in half an hour from the time of their starting, 
even ii the ironclad got away at once, and used her utmost speed in 
esc aping. 

If the torpedo-vessels were armed with the Whitehead torpedo, it 
would not be necessary for them to go close alongside, and so they 
would be less easily hit; but the danger of hitting objects running at 
even the slow — of six knots per hour, or ten feet per second, rela- 
tively to the ironclad is very slight indeed. 

Last year at Wimbledon there were 5,000 shots fired at the running- 
deer—a target moving at the rate of six feet per second, and out of 
these shots, fired from a fixed platform, by men who almost make a 
business of shooting—only one in ten hit the bull’s-eye at 110 yards ; 
while if the target was stationary, nine shots out of ten could always 
be depended upon as being bull’s-eyes. Add to all these difficulties, 
men comparatively unaccustomed to shooting, firing at an uncertain 
distance from a moving platform, at a target moving twice as fast as 
the running-deer, when the torpedo boat is in chase of an ironclad, 
or five times as fast if the ironclad is caught napping, and some idea 
may be formed of the difficulty of hitting these boats. 

Then if they were hit, no small-arm bullet would penetrate any part 
of them at even comparatively close ranges, on account of the obliquity 
of the surfaces exposed, while it is calculated that large guns firing 
Shrapnel, if the aiming were accurate, and the distance correc tly 
ascertained, could only send 14 bullets for each round into the area 
exposed by a vessel as large as the “ Lightning” at 1,000 yards. 

In considering the question of the s safety of the attacking boats, I do 
not think that sufficient value is given to the demoralizing effect of the 
stealthy approach of a vessel carrying so trémendous a weapon as a 
torpedo. 

‘he French officers on board the “‘ Coligny” during the experiments 
at Cherbourg said they experienced a decidedly uneasy feeling when 
they saw the two small grey-coloured boats gliding silently up, a feeling 
somewhat akin to that experienced on the approach of a deadly snake. 

The most valuable experience however was acquired during the 
American War, and Lieutenant Cushing thus describes the dangers 
he ran from bullets while sinking the Confederate ram ‘‘ Albemarle,” 
and the small effect they had on him and his party :— 

“ The rebels sprung their rattles, rang the bell, and commenced 
“ firing, at the same time repeating their hail, and seemed much con- 
** fused.” 

And again :— 

“Three bullets struck my clothing, and the air seemed full of 
** them.” 

The result of all this firmg was—“the most of our party were 
‘ captured, some drowned, and only one escaped besides myself, and 
“he in a different direction.” But he makes no mention of any 
having been shot. 
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The question is often asked, what is the best kind of torpedo for 
these boats? and it is a difficult question to answer. For the 57 feet 
sizes, such as supplied to the Scandinavian Governments, and the 
67 feet boats, such as supplied to the French Government, I should 
say that either the outrigger, or a modification of the Harvey torpedo, 
is the best, as these boats could not carry the Whitehead torpedo, 
with its launching and air-compressing gear. 

The Harvey torpedo might be used for the larger class of vessels, 
but I think the outrigger and the Whitehead torpedo are the prefer- 
able weapons. 

The Whitehead is generally considered the safest torpedo to use, 
but if the men have to expose themselves on deck, even at 500 yards 
distance from their enemy while discharging it, I almost fancy it 
would be better to have them all under cover, and run the extra risk 
from the larger missiles, and to go close alongside, with the outrigger 
torpedo. The operation would, I think, be more certain in its result. 

As an illustration of what may be done safely in going alongside 
and attacking large vessels, I may instance the daring attempt to sink 
the United States’ steamer ‘ Minnesota,” by Captain Hunter David- 
son, of the Confederate Navy. This officer proceeded from Richmond 
to Hampton Roads, in a small steam launch, armed with a torpedo 
containing 60 lbs. of gunpowder. Leaving Richmond in the evening, 
he travelled all night, and during the day hid himself and _ his vessel 
in a creek. He arrived in Hampton Roads the next night, and in 
going alongside the “ Minnesota” he was hailed, and ultimately fired 
at; but such was the confusion, that he not only succeeded in explod- 
ing his torpedo, but in escaping safely back to Richmond, although 
firing and signalling were going on in all directions, and his engincer 
could not get his engine (a single cylinder one, which would hang 
on the dead centre) to start for some considerable time after the ex- 
plosion of the torpedo. 

I believe the best defence against attack from these torpedo-boats 
is to have other and similar boats steaming round the vessel to be 
protected, ready to ram or otherwise destroy the attacking boats. 

Possibly some modification of the hand grenade might be used for 
this purpose. 

Such guard-boats should have as much speed as the attacking boats, 
and arrangements thould be made for hoisting them on deck, when 
they are not required for guard duties. We have designed some 
small-sized boats for this purpose, but I think the 57 feet type is 
quite small enough for sea work, and her weight of 7 tons is nota 
difficult problem to grapple in the way of hoisting. 

The principal danger run by our boats is, undoubtedly, that of 
being sunk, and I have thought, for some time past, that it would be 
better to abolish the thick bullet-proof plating in their construction— 
excepting that immediately over the engine-room—and to use ordinary 
plating instead. The weight saved could then be used in the bottom, 
in the form of. half bulkheads, sufficiently high to reach above the 
water-line at every third or fourth frame along the bottom; these 
half bulkheads are shown in red, for the sake of illustration, on the 
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hull of the French boat in diagram E. If a shot penetrates the boat, 
it does not follow that any of the crew will be struck by that parti- 
cular shot; but it does follow that if the shot goes through the bottom, 
vater will enter, and, unless the quantity is limited, the boat will sink. 
The half bulkhead protection limits the quantity of water that will 
enter, and, I should say, there would be no difficulty whatever in 
plugging up the hole made, and afterwards pumping the water out by 
means of the bilge-pumps. 

Doubtless, some of my audience may see some other ways in which 
these boats may be improved, and I shall feel grateful for any sug- 
gestions in this way. 

The adoption of these suggestions, however, would depend on the 
responsible officers of the Governments ordering the boats; but I may 
say that, so far as my partner and myself are concerned, we are always 
willing to adopt any improvements, and we never knowingly allow 
any bad design, bad materials, or bad workmanship to pass from our 
works. 

In conclusion, | beg to tender my thanks to the Council of this 
{nstitution for the opportunity they have afforded me of describing 
our boats, and to you, Gentlemen, for the patience with which you 
have listened to what I have had to say. 


7 
Mr. Lewis Orrick, C.E.: In August, 1875, I was honoured by being appointed by 
the Danish Government to inspect one of the steam launches made by Messrs. 
Thornycroft for that Government. I cannot, therefore, be considered as an im- 
” 


partial observer, for, on the contrary, it was my duty to be very partial in favour of 
the Government that employed me. It may, therefore, be interesting to hear a 
report that is based upon facts which it was my duty to ascertain and to look into in 
the most careful manner. Having been brought up among such machinery as is 
made by Messrs. Maudslay, Sons, and Field, I have been used to first-class machinery, 
and am therefore not easy to satisfy. The boat built for the Danish Government had 
compound engines, with an intermediate receiver. The contract number of miles she 
had to make was 17 per hour; instead of which she made upwards of 18 miles on a 
careful trial trip. The indicated horse-power ought to have been 90, but I believe it 
was over 100; so that the boat in every respect came far above the contract figures 
stipulated. The boiler was of the locomotive type, worked by a centrifugal fan; and 
at full speed (18 miles an hour) there was no noise whatever perceptible, and there 
were no sparks coming out from the fire, so that she would not be seen by the enemy 
she was attacking. ‘To enable us to take indicator diagrams, it was necessary to use ( 
a scale of 100 pounds pressure to the inch. Ordinary indicators could not have been 
used, and to take indicator diagrams at 500 revolutions per minute is somewhat 
novel; but, however, it was accomplished without the slightest trouble. There was 
also a feature in the machinery, at that time novel to most engineers; that was—to 
drive an air-pump at 500 revolutions per minute. I omitted to state that in calcu- 
lating the indicator diagrams, which were no larger than could fairly be put inside 
the palm of my hand, I was obliged to use the ingenious instrument known as 
Amstler’s planimeter. The revolutions on the measured half-mile were 514 per 
minute, and the true mean speed 18°31 miles per hour. The result of one hour’s 
trial was 1,695 mean revolutions per mile, giving an average speed of 18°06 miles per 
hour, or more than a mile in excess of the contract number of miles it ought to have 
made. The design was wonderfully light. That was obtained by no unnecessary 
material being used. I had an opportunity to closely examine the engines and the 
boats in all the stages of their manufacture, and I have no hesitation in saying 
the design was excellent throughout, and the workmanship could not be surpassed. 
The torpedo launch, as a whole, reflects the greatest credit on the firm of Messrs. 
John I. Thornycroft and Co. 
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Captain Cotoms, R.M.A.: I should like to ask one question, and that is as to the 
coal-carrying capacity of the several vessels described by the lecturer; and also 
the amount of fuel consumed per hour. 

Captain Smrrim: T should wish to ask Mr. Donaldson the distance which these 
torpedo vessels would require to turn in at full speed; and also the distance they 
would run in slowing down from, say, a speed of 18 knots to a speed of 10 knots, as 
they would be longer under fire in going at a slower rate of speed. If you were 
pursuing a vessel going nine knots an hour you could not come up alongside her at 
full speed. 

Commander Law: I should like to ask whether that vessel can tiirn the helm 
hard over—the torpedo being lowered in its position for striking—without doing any 
damage to any of the machinery connected with the torpedo ? 

Captain Scort, R.N.: It is extremely difficult to speak on such a paper as we 
have just heard, unless one makes some comparison between our present war ships 
and the relative position and capabilities of the Thornycroft torpedo boats. 

The value of our ironclads depends first upon their gun power, and secondly 
upon the strength of the armour which protects them; but if the gun power be 
small, the guns not very accurate, or the aiming of the gunners be imperfect, then 
the large amount of fighting efficiency which we might anticipate from ironclads 
is neutralised. 

The lecturer told us of the difficulty experienced by marksmen in hitting the 
running decr target at the Wimbledon competition; but, notwithstanding this, 
I feel sure that: by carefully selecting and training special men, a far greater result 
might be obtained in firing at sea than is now reached. 

As regards naval guns, we have continued the use of studs up to this time, and 
consequently have only obtained a very low velocity of projectile, combined with 
inferiority in accuracy of fire ; and now, at the last moment, we are hastily changing 
from studs to wads, a means of rotation which will not admit of a sufficiently sharp 
spiral of rifling to give steadiness of rotation to the projectile. 

The result must be a want of that precision of fire which has become so necessary 
to repel boat and torpedo attacks with small guns, and to pierce the cuirass of an 
ironclad with the heavier ordnance. 

The increase in the range and speed of the fish-torpedo is in some measure due 
to its being fired under water from an air chamber, from which it issues with some 
velocity, and is then projected onwards by its own engines, driven by compressed 
air. 

Whitworth’s fluid steel, from which the torpedo has been recently made, enables 
the very high pressure of 1,000 lbs. or more to the square inch to be obtained, the 
result; being that instead of the original comparatively poor weapon running at about 
12 knots per hour, which is below the speed of some of our ironclads, the missile 
starting from the air tube is now propelled with so high a velocity as to enable it to 
outstrip a swift Thornycroft boat for a short distance. 

Another important improvement consists in the power of discharging the fish- 
torpedo from some distance above the water level without impairing the straightness 
of its run, and hence the missile can now be used by small vessels with far greater 
advantage than it can be launched from an ironclad. 

The operator on board the Thornycroft would have a clear view all round the 
horizon, and hence would be enabled to discharge the fish in any direction, taking 
eare there was no chance of a friendly ship’s crossing its line of advance during 
more than 14 minutes occupied by this torpedo in running 900 yards. 

The operator between the decks of an ironclad or other heavy war vessel would 
have a very limited view, and be only able to train the torpedo on its carriage 
15° or 20° each way, and hence would have far less opportunity than the operator 
on board the Thornycroft of discharging the “fish” at the right moment. 

The carriage and use of so delicate a weapon on board an ironclad, and costing 
half a million, with a crew of 400 or 600 men, is of doubtful advantage, for should its 
air chamber or the 60 or 120 Ibs. of gun-cotton carried in its head be struck by an 
enemy’s shell, the blowing up of its deck, or even still more serious damage might 
ensue. 

There is a further danger attendant upon the use of a torpedo in a squadron, 
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resulting from the awkward tendency of this missile to take a curved course before 
it has reached its extreme range of about 1,000 yards; but should the tail or the 
machinery become damaged, the torpedo might return like a bomerang, and even 
blow up the vessel which fired it. I am pointing out the great care and the very 
skilful handling required, with the view of indicating that the fish-torpedo can be 
more advantageously handled by the picked crew of a Thornycroft than on board 
one of our larger war vessels, where an accidental blow might cause an explosion. 

On the other hand, in addition to heavy ordnance projecting explosive shells 
with high velocity, the ironclad should carry some perfectly accurate and quick 
working light guns so as to destroy an enemy’s gun and torpedo boats, two or three 
thousand yards beyond the extreme range of the fish torpedo. 

There is, however, another weapon, which, from its long range and high velocity, 
seems likely to play an important part hereafter. I allude to the almost forgotten 
Hale rocket, which is a comparatively safe missile, and which, if its powers were 
developed with half the care and skill which has been bestowed upon the fish, would 
soon become a flying-fish torpedo through air and water. This rocket could be 
discharged at least 5,000 yards through the air (carrying a large bursting charge) 
with a rapidity little less than that of the rifle projectile. The cost of the Hale 
rocket would be far less than that of the fish-torpedo. The reason Mr. Hale did not 
proceed further appears to have been owing to the difficulties he experienced in the 
manufacture of the small rocket; these difficulties have now passed away, and had 
Mr. Hale lived he might now have been able to give proof of the value of the war 
rocket as compared with the gun as a means for destroying life. 

We are no longer satisfied with killmg one man at a time, but we want to blow 
up 500 at once, and instead of rejecting, as our fathers did, the employment of 
explosive bullets, we now seek to obtain the most fearful destructive agents with 
which modern research can supply us. 

Another point I wish to bring before the many gentlemen present who have given 
attention to the subject is, that Mr. Thornycroft’s boats work with a mean pressure 
of about 80 lbs. to the square inch; but I can see no reason why a boiler pressure 
of 500 or even 1,000 lbs. to the square inch should not be used in suitable boilers. 
The present boilers of our war ships are large steam reservoirs, which the bursting 
of an enemy’s shell inside, would convert into a mine; but if, instead of bringing 
together such vast quantities of water and steam, the boilers consisted of a large 
number of encased tubes, on Mr. Perkins’ plan, you might safely work at avery high 
pressure without incurring the risk of a fearful explosion. 

High pressure not only affords the means of increasing the speed, but it is also ’ 
very economical as to consumption of fuel, and this is a very important consideration, 
seeing that our ironclads can now only carry coals for five or six days’ full steaming. 

Experiments with the Perkins boiler have been long since officially recommended, 
but no trials have as yet taken place. Had such trials been carried out, I think Mr. 
Donaldson would have been able to have brought before you a higher result as to 
speed, and have answered the question as to the coal supply carried by his boats more 
satisfactorily than he can now do. Full speed is only needed in the act of attacking 
an enemy, and naval men know that these swift boats need sail to supplement their 
coals, and, like larger vessels, will need floating or other depdts from which to 
replenish their fuel when employed at a distance from their own ports. 

Commander W. Dawson, R.N.: We are engaged in discussing the most impor- 
tant naval question of the day, and not a single officer on the active list has got up 
to speak upon it, and draw attention to that fact as one which frequently occurs in 
the United Service Institution, and is a sad contrast to what occurs whenever any 
professional subject connected with the Army is brought forward, for then we have 
distinguished generals on the active list, able colonels, majors, and captains vieing 
with one another in discussing professional subjects boldly and intelligently, without 
fear or affection. I venture in the name of the active officers of the Navy, who 
cannot or dare not speak on professional themes, being myself on the ineffective list, 
to return the thanks that are due on the part of naval officers to Mr. Thornycroft, 
for the very wonderful way in which he has developed the speed of these very small 
vessels, and I may also venture in their name to return thanks to Mr. Donaldson for 
the very exhaustive and instructive paper he has given us. I came into this room 
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expecting to criticise the tactics suggested for use with these vessels; but as the 
paper progressed, I found the wind taken out of my sails, and that many of the 
things I had heard in connection with the tactics suggested for adoption by these 
torpedo boats had certainly not appeared in the paper. My own feeling is that the 
safest way for boats to approach armed ships is stealing up under the stern, or down 
under the bows, or getting alongside from any are of the horizon, except the broad- 
side of the enemy, and exploding the charge whilst alongside. The point we have to 
bear in mind is, that if the torpedo be held at a given distance of safety from your 
own boat, and be brought within destructive range of the enemy, the boat may lay 
alongside the enemy’s ship whilst blowing her up. But in order to enable you to 
do so with the greatest destructive range, the charge appears to me to be insutlficient. 
The charge is quite sufficient, it is true, to penetrate the bottoms of any ship, if it be 
exploded in actual contact ; but the point I am contending for is, that it ought not 
to be necessary that the charge should be in actual contact, for the difficulty of 
getting into contact is so great, that you are obliged to run the great risk of approach- 
ing from under the stern, or from under the bows, or exploding whilst lying 
alongside. If the dimensions of that spar-torpedo were to be increased by a 
very small diameter, one inch or two inches, you might double the amount of 
charge, and the effect of doubling the amount of charge would be, that the effective 
destructive range would be increased. We know the effective destructive range 
of dynamite, and those powerful rapid explosives, is much less in proportion to 
their explosive effect than corresponding charges of slow gunpowder—that is 
to say, if 25 pounds of dynamite will, when in contact, do the same work as 100 
pounds of gunpowder, then it would not do equal work to the equivalent charge 
when removed to the same distance from the object. When they are not in contact, 
equivalent charges have not the same effective distinctive range. There would be 
very little difficulty in the spar carrying double or treble; the charge and the result 
of that addition would be that you could operate against the bottom of an enemy’s 
ship at a greater distance than at present. That is a very important point, because 
the destructive range involves a great deal of the tactics of spar-torpedo boats. 
Mr. Donaldson spoke of this nation being rather slow in adopting special vessels. 
The British Navy has a very wise prejudice against special vessels that can only be 
used for one special purpose, because such vessels are quite sure to be at the wrong 
end of the world when they are wanted. Just now it is not at Portsmouth, but at 
Gibraltar or the Grecian Archipelago that such vessels are likely to be wanted. Is 
there any difficulty in adapting these vessels for the ordinary purposes of war? For 
once that the British Navy is able to use a torpedo for blowing up a vessel, it is able 
to use a gun a hundred times. Is there, then, any reason why the decks should 
not be so strengthened in one part that a gun could be mounted on the other deck, 
and thus these boats might be made use of for river service and for the service for 
which small gunboats and steam launches are now employed? If we could use the 
Thornycroft vessels for such purposes, then there would not be the same objection to 
the British Navy receiving them for the use of torpedoes. That objeetion will 
stand a good deal in the way of their adoption in the British Navy, and if you can 
overcome it, then the difficulty in the Navy in receiving special vessels of very 
limited utility would be very much diminished.* Allusion was made to the 
experience of the American war. Well, we have profited a good deal by that 
experience. They were labouring under great difficulties in the matter of ignition 
on the Confederate side. They had only one mode of igniting spar-torpedoes, and 
that mode demanded contact being made nearly at right angles to the side struck, 
which necessitated the torpedo vessei approaching the enemy on the very worst 
possible position for her own safety—namely, against his broadside. The conse- 
quence was that when the “ Housatonic” was destroyed, the torpedo boat ran at 
right angles to the broadside, and ran into her own explosion, and the boat dis- 
appeared, as well as the corvette. Nobody ever heard of her afterwards, and it 
was believed that the effect of her own explosion was the cause of her disappear- 





* It was subsequently stated that the Thornycroft boats could only carry coal for 
two or three hours’ steaming at full speed. This obviously limits their utility much 
, more than I was aware of when making the above remarks.—W.D. 
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ance. ‘Then on the occasion on which Captain Davidson performed his remarkable 
feat, he failed to destroy his enemy entirely, because the charge was too small. That 
is a lesson that cannot be pressed home upon us too strongly. It is no use a boat 
running the great risk of bringing a torpedo near to an enemy’s ship, unless the boat 
carries such a weapon as will be sure to do its destructive work without any doubt. 
Over-refinements in weapons of war are very objectionable. A great number of the 
Confederate ships were fitted with spar-torpédoes, but the reason why so little use 
was made of them was the difficulty arising out of the mode of ignition which 
required an approach to the enemy’s vessel in a very exposed situation. With 
reference to the destruction of the Confederate ironclad “ Albemarle,” it will be 
remembered that the Federal mode of ignition was different, it was by trigger line. 
At the conclusion of Mr. Donaldson’s paper he alluded to the experimental results 
of accuracy of fire with the Whitehead torpedo in the open sea, but he acknowledged 
that his knowledge of the accuracy of range of the Whitehead torpedo in the open 
sea was by hearsay. The danger connected with the Whitehead torpedo is that the 
path is invisible to friends as well as foes, and during the time which elapses between 
the torpedo leaving the ship that forces it, and reaching its intended destination, 
when squadrons are intermingled in the fray, some friendly vessel may very easily 
but unknowingly intercept the invisible torpedo, and you may then blow up your 
friends instead of your enemies. When several moving vessels are rapidly 
launching successive fish torpedoes against moving vessels the danger is greatly 
multiplied. That seems to me a very formidable objection to turning adrift a 
number of invisible weapons like the Whitehead fish torpedoes in squadron actions 
at sea. 

The CHAIRMAN: With the permission of Mr. Donaldson and of the meeting, as 
I was on board the “ Lightning” I may be allowed to mention two practical points 
which occurred to me, and which are not contained in the lecture. In the first place, 
I do not think Mr. Donaldson has pointed out that the very high rate of speed attained 
in these boats is due to the fact that the screw shaft is level with the keel, and 
that the semi-diameter of the screw propeller is in addition to the draught of the 
vessel; that by that means she developes a larger power through a very much larger 
serew propeller than any other vessel has yet obtained, and obtains immersion in 
that way which is of great value. There is another point—namely, the curious fact 
that the additional speed is obtained by the vessel herself being forced out of the 
water; and that after she begins to go at the great rates of speed, after 14 knots, 
she is drawing something like three inches less water. I think it would be interesting 
to the meeting to have some information upon that point. Up to the 12-knot speed 
the “Lightning” was followed by a wave higher than herself at a very short 
distance astern ; but when the speed increased to 16 knots there was no wave at all, 
the vessel herself was forced out of the water—like a skimming dish on the top of 
the water. And, in addition to that, the vibration which at 12 knots was consider- 
able, entirely disappeared at 18 knots. I believe it will be interesting to have some 
more perfect information upon those two points. ‘There is another point it would 
be desirable to know, and that is—what number of torpedoes can a vessel of that 
sort—such as the “Lightning”—carry for service. There is also another very 
interesting point, I do not wish Mr. Donaldson to go into the items of the firm, but 
the cost is an element with which approximately, perhaps, he will be kind enough to 
favour us. 

Lord Orno Frrzcrratp: One matter that has been overlooked is with reference 
to the fouling of the screw; that is the only objection that occwrs to me to these 
torpedo boats. For instance, if a few old herring-nets were hung round with buoys 
in the water at half a fathom deep, I do not think any torpedo vessel could pass 
them; any such matters as old herring nets or old ropes held in the water would 
so foul the screw that her progress would be entirely stopped. Perhaps Mr. 
Donaldson will say whether he contemplates any means for avoiding such a 
casualty. 

Mr. Dona.pson, in reply, said: Mr. Olrick mentioned that ne sparks came from 
the funnel in the case of the Scandinavian boats. That is so; but in the French 
boats we had some sparks, and that is the reason why in the new French boats 
provision is made to prevent them escz jing. Captain Colomb asks about coal-carrying, 
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and [ think I am right in saying the Scandinavian boats used about six or seven 
hundredweight in the hour’s run, and the French boats about a ton in the two 
hours; but in running for a long time a great deal of the coal is thrown up the 
chimney, so that you can scarcely get an idea of the efficiency of the machinery of 
these boats from the amount of coal used. In ordering their boat, the Norwegian 
Government stipulated we should carry coal for above a two hours’ run; the French 
Government stipulated for three hours, and in the new French boats there is three 
hours’ supply. ‘The “ Lightning” carries five tons of coal in her bunkers, and two 
and a half tons was found quite sufficient to take her round from Chiswick to Ports- 
mouth. We have no very accurate information about the coal-consumption in 
our boats. Captain Smith asks the distance in which the boat could turn at full 
speed with the screw aft the rudder. This distance is greater than in ordinary 
boats, as we cannot put the rudder hard over suddenly, because the rudder on being 
put over makes 2 vacuum, and the engines get away too fast. It requires to be done 
carefully, but J should think that at Cherbourg, on running round the breakwater, 
we did it in about a quarter of a mile radius going at full speed. As to stopping 
we can stop dead from 18 knots in about the length of the boat in any of them. 
Commander Law inquired if we could turn the helm hard over with the torpedo 
lowered into position without doing any damage: I cannot say, as we have never 
made the experiment. Captain Scott asked about the safest torpedo: when I said 
the Whitehead torpedo was considered the safest I spoke of the opinion I have 
heard officers express regarding it. They seem to think the Whitehead is a safer 
torpedo to use than the other, on account of their not requiring to go alongside with it. 

Captain Scorr: Safe as respects the officers using them not being obliged to come 
under fire. 

Mr. Donatpson: Yes. The Hale rocket I should think would be well adapted 
for our boats, because there would be very little recoil on the rocket leaving the boat. 
We use 120 lbs. pressure in our boilers, and if Mr. Perkins’ engines and boilers could 
be made as light as ours I do not know why we should not use them; but I think 
they are heavier than we make them, as a rule, and we have always the carrying 
consideration to look to. With regard to the sails in those boats, there were some 
sails reported as having been used on,the French boats, lateen sails, and some French 
newspapers went the length of giving the dimensions of those sails. ‘These, how- 
ever, were only newspaper reports. There were no sails at all; 1 suppose the torpedo 
spars were talen for sails: Captain Dawson spoke of coming alongside, and the 
effect. of distance on the explosion. I believe there was an experiment made in 
Sweden with 32 lbs. of dynamite fired three feet from the side of a section of a vessel 
representing our ‘ Hercules.” The explosion sent a hole nine fect by three through 
both bottoms, the inner bottom being three feet distant from the other, and the 
torpedo being three or four fect off. I cannot say much about this question, however, 
as we only build the vessels. We never made experiments with the torpedoes. About 
the difliculty of adapting our vessels for carrying guns, we have fitted some of our 
small boats for 9-pounder guns, and I should think small guns of that kind could 
be carried easily ; but in mounting heavy guns of course you require heavy carriages, 
and I think my partner would object to putting such heavy weights in our small 
boats. With regard to the submarine vessel that sunk the “ Housatonic,” F think I 
have heard it said that that vessel was recovered and is now in the Museum at: 
Washington. 

Captain McEvoy: She was recovered about three years after the war. The divers 
went down and found her lying alongside the hull, with the remains of the nine mez 
that were in her. 

Mr. Donatpson: I should say the vessel would certainly be destroyed by the 
effect of the explosion, because it would be all round her. I do not think there 
would be much chance of it escaping. 

Captain McEvoy: It was a sort of submarine boat, so constructed as to be able to 
come to the surface and to go down at pleasure, and to stop down a certain length 
of time under water. But, however, she had drowned several men in experiments 
before she went out that last time. She had drowned a crew of nine men just 
previously, but notwithstanding that they found a crew very readily to take her out 
the last time. 
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Mr. Donatpson: With regard to the Whitehead torpedo experiment, the only 
ones I have seen are those in the canal, at Woolwich and at Fiume, where they seemed 
to go very straight. Sir John Hay asks what is the high rate of speed due to. It 
is due to everything—a carefully designed light hull, carefully designed powerful 
engines, and to a certain extent to the large screw area. With regard to the boat 
being lifted out of the water, there was a very interesting paper read by Mr. Thorny- 
croft at the British Association in 1875 on this subject. The experiments were 
made on the 67-feet Austrian boat, and she certainly was lifted. 

Mr. THornycrort: At 11 or 12 knots the boat was depressed in the water five 
inches below its ordinary line of floating; but on the speed being increased to 
13 knots, the boat floated at about three inches above the ordinary level. I might 
further be allowed to add, in the experiments made on the “ Lightning,” I expected 
a similar rise above the ordinary floating level; but so nearly as I have been able to 
make out from the experiments made, the boat did not rise perceptibly above the 
ordinary floating level, although there was a corresponding depression of the centre 
of gravity of the boat at the lower speed, which corresponded to the 12 knots in 
the smaller vessels. This discrepancy may be due to imperfect observation, but the 
experiments on the Austrian boat were made in shallower water ; and the different 
conditions in which the experiments were made, due to depth of water, may account 
for the apparent discrepancy. 

Mr. Donatpson: The number of torpedoes that can be carried is simply a question 
of weight. The French boats were fitted with two each, and the Norwegian boat 
with one torpedo, and the Danish boat with two torpedoes. I think the “ Lightning” 
will be fitted with four, but Iam not quite certain. With regard to the cost of the 
boats: the cost of the Scandinavian boats, without torpedoes, was £1,800 each. If I 
remember rightly, the cost of the 67-feet French boats was £3,400 each; the cost of the 
Dutch type of 76 feet length was £4,750 ; the cost of the “Lightning” £5,250; and the 
cost of the new French boats is £5,500. These prices are, however, complicated by 
the fittings on board, the torpedoes, delivery, and such like questions. Lord Otho 
Fitzgerald asks if herring nets would stop the torpedo boats. I think T have heard 
Mr. Thornycroft say he has gone through a bed of osiers with his weed cutter, so 
that probably the weed cutter would cut the nets as well as the osiers. 

The CnarrMan: It only remains for me to convey the thanks of this meeting to 
Mr. Donaldson for the very valuable lecture he has given us. The next information 
we ought to have, as sailors, is how we are to defend ourselves from these vessels. 


Note spy Mr. Lorrus Perxrns.—The Perkins engines and boilers need not be 
heavier than those used by Messrs. Thornycroft in their torpedo vessels, if specially 
designed (as Messrs. Thornycroft’s engines are) for the special purpose; and, for 
heavy war ships, Perkins’ engines and boilers would be lighter for the same power 
than those now used in ships of war. 
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A VOLUNTEER FORCE, BRITISH AND COLONIAL, IN THE 
EVENT OF WAR. 


By Colonel H. C. Frercner, C.M.G., Commanding 2nd Battalion 
Scots Guards. 


Ir has been somewhat difficult to find a heading for this paper that 
will explain the views that are intended to be set forth, and there- 
fore I may as well say that the scheme which I propose to bring under 
your notice this afternoon, is one for subsidising an expeditionary 
force of regular troops (supposing such a force should ever be neces- 
sary) by representative bodies of our volunteers, drawn not only from 
the mother country, but from her great colonies. I do not venture to 
propound this plan otherwise than to provoke the criticism, and to 
draw forth the opinions of the experienced soldiers who would be 
called upon to command and to organise our forces in the event of 
war, as well as of those who, brought into contact with the class that 
compose the strength of our volunteers, will be able to speak au- 
thoritatively of its desirability and even of its possibility. The diffi- 
culties that may attend it are doubtless great, the objections to it are 
probably numerous, but if there be a germ of practicability about such 
a scheme the sooner this germ ripens into fruit by the assistance of 
friendly criticism, the better it will be, and if there be no reality 
about it, the quicker it is consigned to the limbo where ill-digested 
and useless plans lie, the better it will also be. 

Before attempting to sct forth any details, I must, in order to de- 
fend the position I intend to take up, endeavour to lay down a few 
general principles. Owing to facility of communication, denseness 
of population, and the power that mechanical skill has afforded of 
arming, supplying, and transporting vast numbers of men, and of pro- 
viding unlimited quantitics of material, the armies now placed in the 

‘field are far larger than any that have ever been organised in former 
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periods of European history; whilst in place of fighting their battles 
with troops removed for long periods of service from civil life, con- 
tinental nations vie with each other in sweeping into the net of 
conscription the larger portion of their male population. Happily 
our insular position enables us to avoid (at all events for the present) 
this method of converting nations into armed camps, thereby sapping 
their energies and rendering war almost preferable to armed peace. 
Weare content with a comparatively small army raised from what I 
must call—in fault of a better word—our poorer classes, and to supple- 
ment this army by a militia also formed from similar materials, and 
by our volunteers, who furnish an outlet for the military instincts of 
the middle strata of our society; whilst we leave our great colonies to 
manage their own affairs, without endeavouring to unite them in any 
imperial scheme of mutual defence—gradually, and by a method pecu- 
liarly our own—of improving, without revolutionising—we are bringing 
together a portion of these heterogeneous bodies into something like 
a cohesive force; but war may not wait for the perfecting of 
our plans, and we may be called upon to take the field before our 
organisation has advanced beyond its clementary processes. For 
merely defensive warfare, plans have doubtless been prepared, and the 
recent mobilisation scheme shows that the utility of what are called 
our auxiliary forces has been partially recognised. But when has 
England waited to be attacked ? Has she not interests to guard be- 
yond the four seas; outposts to garrison, on the defence of which 
the vitality of our Empire depends; and even a policy to support that 
may lead to our selecting for the scat of war, a foreign country rather 
than our own fields. For sucha war, expeditionary forces proportionate 
to the strength of a mighty nation will be necessary, and every energy 
will be taxed to supply means for rendering them sufficiently powerful 
to meet the hordes that conscription has enabled our continental 
neighbours to place under arms. Our regular troops will be aug- 
mented, our militia mobilized and increased in numbers, and all the 
inducements that pay and bounty can afford will be tried, to swell the 
ranks and supply the needs of our army and of our navy. But how 
can we compete with the product of the wide net of conscription, 
through whose meshes so few fish can escape, unless we utilize our 
middle classes, and avail ourselves of at least a small portion of the 
vast organisation that has placed so many of them under arms? Why 
also should we not weleome among our first line, the sons of those 
enterprising men who have extended the influence and power of 
England through so many distant lands, and have inherited with the 
warlike instincts of their race, the loyalty that would impel them to 
ereat sacrifices, in the event of danger to the country that they still 
look on as home ? 

Since the last great wars of the French revolution, the total popu- 
lation of England has not only increased enormously in numbers, but 
the middle class which now forms the bulk of our volunteer forces has 
augmented in an even higher ratio. The threat of invasion in 1859 
called forth its warlike instincts, and gradually but steadily, the organ- 
isation it adopted has risen in efficiency, and the force has shewn itself 
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more and more alive to the reality of the work that may possibly 
await it. There are doubtless great differences in the efliciency of 
regiments ; but the majority of those Officers who have had opportu- 
nities of commanding brigades composed of volunteers will I feel sure 
bear evidence of their discipline, and aptitude to learn, and of the 
willingness with which they will make sacrifices for the sake of in 

struction in their military duties. The liking for display and for what 
may be called the showy externals of a military career, have in great 
measure given place to a sense of the reality of their work; and the 
more this reality is brought home to the members of the force, the 
greater wili be their zeal, and the higher their standard of efficiency. 
[t is well understood in all countries, that to keep a picked body of 
troops, such as those that do duty as guards to the sovereign, up to the 
proper mark, the fecling that in times of danger, they will be the first 
to be sent on service, is of the most vital importance, and on a some- 
what similar principle the dangers of active service ought to be faced 
by the peculiarly constituted force represented by the Hnglish volun- 
teers. War is a great leveller; distinction of class, advantages of 
social position, the possession of wealth, and of the capacity for enjoying 
it, all vanish before the exigencies of service, and the very fact that 
the volunteer regiments include among their rank and file, men of a 
higher social grade than the regulars and the militia, points to the 
desirability of giving them opportunities of facing danger, and of 
showing that they are worthy of the advantages that Providence has 
bestowed upon them. That this feeling exists among the members of 
the force is evidenced by the increased impetus that even a vague 
prospect of service gives to their recruiting, and by the additional and 
self-imposed work which many of the Officers and men undertake when 
war on the continent shows even a slight chance of military employ- 
ment. What the French describe as the baptism of fire, applied even 
to a small portion of the force, would do more to increase the popu- 
larity and raise the standard of the volunteers, than years cf drill and 
preparation. It would augment their prestige, would create tradi- 
tions of danger faced and of glory won, and would stamp on them a 
reality which subsequent years of peace would fail to efface. I think 
that it is hardly necessary to pursue further this portion of the sub- 
ject, the fact is so indubitable that few will be disposed to question it, 
and if I may be allowed, I wili assume that solely with the object of 
elevating the morale of the volunteers, the advantage of employing 
a portion of the force on the first opportunity that war affords (putting 
aside for the present all difficulties in carrying out the plan) is indis- 
putable, and may be taken for granted. 

There are, however, other aspects of the question, which naturally 
occur to all who think it over. In the first place would a force com- 
posed of volunteers be able at the outbreak, or soon after the out- 
break of hostilities, to take its place with regular troops? To this 
query I can well understand that many Officers who have experience 
of soldiers, will feel some difficulty in giving a favourable reply. 
They know how long it takes to make an effective soldier, and how 
gradually discipline becomes inculcated into his mind by the daily, 
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strict, routine of drill and duty. From much experience, they are 
aware of the constant attention and careful supervision which the raw 
recruit requires to convert him from the yokel to the smart soldier, 
and they view with suspicion the royal road to learning which they 
think the volunteer is aiming at. These objections are well worthy 
of consideration and afford much scope for thought ; but on the other 
hand the end in view must not be forgotten in testing the means 
employed, and the lessons of history ought to be carefully criticised 
and then duly appreciated. The aim of all military training is to 
produce a body of men who will face hardship, danger and death 
without question and without flinching. The ordinary weaknesses of 
the flesh have to be subdued by other impulses; and as the body is 
strengthened by exercise, so must the moral qualities of the soldier be 
fortified by the stimulants comprised in the comprehensive term of 
discipline, whilst his own self-reliance must be augmented by the 
belief that he is supported by men actuated by similar motives. 

But men are differently constituted, and although in peace time, 
and having regard to the ordinary type of recruit, we grind all in the 
same mill, yet it does not follow that there may not be a shorter way 
of attaining a similar result. Among the numbers that compose the 
volunteer force, there must be many men who are imbued with a 
large share of ‘what may be termed military instincts, but who are 
debarred by their position in life from taking service either as private 
soldiers, or as Officers of the regular army. These men voluntarily 
attend many more than the prescribed number of drills, they also view 
their work in a more practical light than others who go through it in 
a perfunctory manner, consequently they are far in advance of their 
comrades, and are frequently on a par with men who have engaged 
exclusively, at all events for a few years, in a military career. To 
these men the prospect of active employment would serve as a power- 
ful incentive for renewed exertions. Their education, the feeling of 
responsibility which their status in society gives, and the additional 
stake they possess in the country, would all act as stimulants to enter- 
prise, and would more than counterbalance the absence of a portion of 
the professional training which an ordinary recruit receives. Surely a 
brigade of men such as these, chosen from among the best volunteer 
regiments, of high physical qualities, and brought together, say for a 
fortnight’s training under some energetic regular Officer, would be 
welcomed by any general of division, and would be infinitely pre- 
ferred to the foreign mercenary levies who augmented the numbers 
of the English Army at the close of the Crimean war; good as those 
troops doubtless were. And here I would observe that it appears to 
me unworthy of a great nation to fight its battles with troops that 
have nothing in common with it except the pay they receive, whilst it 
leaves untapped the mine of wealth that its middle classes present. 
Without doubt we have pursued this course in former wars, but it 
must be remembered that the principal recruiting grounds for 
mercenary troops is now more than occupied by a great military 
nation, that has too much employment for its own sons, to permit of 
their giving military service to other countries. Besides this, in the 
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Peninsular war, we fought the battle of oppressed Europe, and so drew 
into our army those, who, hating French rule, were consequently unable 
to remain in their own homes, and therefore took service in our army. 

It is a comparatively modern idea that battles are to be fought by 
men trained exclusively for war, and that the mass of the nation is to 
look on whilst its life and honour are defended by a portion only of its 
representatives. In the ancient republics of Greece and Italy, it was 
the duty, and even the exclusive privilege of the citizens to bear arms, 
and not until the decline of Roman liberties, did paid legionaries take 
the place of the levies of the free inhabitants of the great city. Con- 
scription, properly enforced, compels all classes to bear their share of 
military duty, and those armies have been most formidable that have 
included in their ranks representatives from every portion of the 
nation. The troops of the French Republic which the Great Napoleon 
led into Italy, the German army that conquered at Sadowa and at 
Sedan, were types of the nations they fought for, being composed of 
every element of which they were formed. Excellent as the English 
regular army is, it yet lacks the elasticity which gives scope for all 
the warlike energy of the people; and when a serious war tries the 
nation, a loss of strength will ensue unless every class pays its share 
of the blood as well as of the money contributions. 

I have now endeavoured to establish two theses: first, that a repre- 
sentative body of volunteers in a military expedition beyond the seas, 
would be of great service to the force itself; and secondly, that they 
would add to the strength of the army of which they would form a 
part, whilst, indirectly, both as benefiting the volunteer force, and as 
bringing prominently to the front the middle classes of the community, 
they would materially increase the fighting power cf the nation. It 
now remains for me to endeavour to indicate how such a force might 
be raised, and here I must ask for the indulgence and forbearance of 
those who are so much better acquainted with the subject than I am, 
presuming on the fact that sometimes the ignorant, from a want of 
knowledge of difficulties, may strike out a line which those who are 
brought face to face with them, cannot venture to pursue. Ina dis- 
cussion on the recent mobilization scheme, and the place allotted to 
the volunteers in the defence of the country, I heard a distinguished 
colonel of one of the best metropolitan corps make the remark that he 
quite approved of the force being at first placed in fortresses or en- 
trenched positions, as he felt sure that if they were subsequently found 
fit for the field, the generals in command would be too glad to have 
them. Mr. Hoste, in the able paper which he read at this ‘Institution,’ 
pointed out the desirability of dividing the force into a first line and a 
reserve ; and this idea has been advocated by Lord Elcho, and I be- 
lieve e already partially carried out in so far that the force of some of 
the regiments is strengthened by a register of men who have passed 
through the ranks, and who are willing to serve again in the event of 
war. J would propose to enlarge on this scheme, and endeavour in 
peace time to provide for an organization that might be utilised in 
providing a force ready for immediate war. In every regiment of 
: 1 For lecture, see page 799. 
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volunteers a roll of men might be prepared who would be willing in 
case of hostilities to serve abroad, say for a limited time; these men 
should pledge themselves to attain to a higher pitch of efficiency than 
their comrades, by attending a larger number of drills: they should 
he passed as medically fit for service, and should be certified as being 
effective soldiers by the Inspecting Officers at the yearly inspections of 
the regiments. As there are about 165,000 enrolled and etlicient infantry 
volunteers, two per cent. would give a force of upwards of 3,500, or very 
nearly a brigade ; whilst if a really popular war should break out, and 
(with the present extension of the franchise) no war not popular could 
be undertaken, this number would be rapidly increased. It may be 
objected that under the most favourable aspect the force raised would 
be small; but as I have already endeavoured to point out, mere num- 
bers do not measure its real value. The yeast that leavens the dough 
is insignificant in quantity, but its effects are unmistakeably great, 
and the first expeditionary force sent abroad would in all probability 
form the nucleus of considerable reinforcements as the nation warmed 
to its work, and as the strain of war closed many of the outlets for 
labour, which peaceful civilization opens for the middle classes of 
society. For it must not be forgotten that a serious conflict would 
necessitate great sacrifices and many economies, and that those who 
minister to the refinements of life would find less demand for their 
labour. There are, also, in all vigorous communities many young 
men whom the prospect of military service arouses from idleness and 
pleasure, and who would willingly engage in a force where they would 
find friends and companions of their own condition, although they 
might be unwilling to embrace a purely military career by enlisting 
into the regular army ; for although it may be said, thatif these young 
fellows are so fond of soldicring, they had better take service in the 
ordinary way, the fact remains that they will not do so. Even among 
the most military nations, where conscription is the law of the land, 
some escape is afforded to the sons of the gentry by means of a cadet 
service; and I think few will be prepared to say that, except under 
the pressure of the most immincut danger, the sons of our gentry, of 
our tradesmen, and of our farmers, will enlist in any large numbers 
into the regular army or the militia. We must deal with facts as we 
find them, and I am inclined to believe that this is a fact that few 
will be prepared to contest. 

Supposing it were possible in peace time to form any approximate 
idea of the numbers of a force raised from the volunteers, companies 
might be organized on paper from regiments that have an affinity 
to cach other, and the proper Officers nominated to command them. 
Certain regiments, either from social similitude or from local influ- 
ences, establish ties which it might be well to recognise, and so whilst 
providing for uniformity in the total force raised, some considcration 
might be given to the inclinations of the volunteers in the divisions of 
the brigade into battalions and companies. To guard against the in- 
terference that the organization of such a force might cause to the 
recruiting for the army and the militia, and to the possibility of 
ambitious men raising companies and regiments to obtain commis- 
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sions, I would forbid any but efficient volunteers being enrolled in it; 
so that at the outset of hostilities the brigade for service would be 
selected solely from those who had made themselves efficient members 
of their corps during time of peace. 

A notable instance of a large portion of an army being raised from 
a class similar to that which forms our volunteers, may be found in 
the troops of the Southern States of America that commenced the 
war with the victory of Bull Run. There, might be seen companies 
raised by wealthy men, who recognizing in themselves a want of military 
experience took service in the ranks, whilst the private soldiers came 
into camp attended by their slaves, who, exempt from military dis- 
cipline, enjoyed more freedom than their masters. As the war de- 
veloped into larger proportions, those who survived the first battles 
returned with the experience gained on service and raised fresh com- 
panies and regiments, which they were able to command as Officers 
and non-commissioned officers. And thus the country benefited not only 
by the example set by the upper classes, and by their actual fighting 
powers, but by the training afforded to men who in other respects 
were well qualified to serve as Officers. In a minor degree (as the 
war at its commencement was less national) the Northern States 
furnished regiments composed of men who could compare with those 
who fill the ranks of the best of our volunteer regiments. I have 
frequently seen a regiment from New York (recruited from what may 
be considered a wealthy class) engaged in some of the hardest work of 
a siege, and it certainly was not among such troops that breeches of 
discipline occurred. In neither of the instances quoted, had however 
the volunteer regiments the advantage of serving side by side with 
regulars, a defect in organization inseparable from the constitution of 
the American armies, but one which led to terrible disaster: for I 
would insist with great stress on the necessity for this description of 
force being limited to a small proportion only of the army. After 
months of drill and of discipline, the proportion might doubtless be 
increased, but nothing can compensate for any want of the elements 
of stability, which discipline, training, and, I may add, professional 
instincts, can alone insure. 

For the regimental Officers of such a force, I would provide in the 
same way as for the men, only greater care should be taken in 
their selection. Not only should they be well instructed in drill, but 
they should be men known in their regiments as possessing power of 
command and qualities that would bear the test of actual service. If 
they have had the advantage of training in the regular army, so much 
the better; but there are qualities which no training can give, but 
which seem to be born with men, and which are instinctively felt by 
those who are brought in contact with them. The field of selection 
would probably be large, as the number of Officers required would be 
but few, and in the event of active employment, no hesitation should be 
felt in summarily getting rid of any who might be incompetent. The 
less highly trained a force is, the better should be its Officers. There are 
many men who can command creditably a regiment in perfect order, 
and possessing all its proper links of responsibility: but there are but 
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few who can Icad and impress a character on a force such as our 
Indian irregular regiments. I use this example as the nearest at hand, 
and as serving to describe the class of men to whom should be granted 
the privilege of officcring a force such as it is proposed to organize. 
There would, I believe, be little difficulty in finding properly qualified 
men for this responsible position. In the volunteers are many ex- 
Officers of the regular army, who have seen service in the field and who 
are young and energetic; and although, as I have just said, this quali- 
fication should not be insisted upon, it should still carry considerable 
weight, and should constitute a claim for selection provided other re- 
quirements were fulfilled. Similar arguments would apply in a minor 
degree to the non-commissioned officers, but as in all probability 
several of the young men who would enrol themselves would already 
hold that grade, although prepared to resign it and to serve as privates, 
there would be a considerable scope for selection on the assembly of the 
force prior to embarkation. 

It may, perhaps, be contended that the regiments would lack 
cohesion, that men would not know their Officers, and that it would 
take a considerable time before the units could be welded into a 
cohesive mass. But it must be remembered, that I am speaking of a 
time when a prospect of war would add an indescribable stimulant to 
exertion, and when, consequently, as much could be done in one day 
as in a week or month of ordinary life. I am also taking for granted 
that the ingredients of such a force, selected from so large a body as 
the volunteers now are, would be of no common order, and that each 
and all being actuated by similar motives, the fortnight or so in 
camp or in barracks previous to embarkation under an energetic staff, 
would be able to work wonders. The system of drilling regiments of 
volunteers in brigade, would give the opportunity to men of becom- 
ing acquainted with each other in peace time. The young fellows, 
whose names were enrolled as willing to serve in war, would soon be 
known throughout the brigade, they would probably be inspected to- 
gether whenever it assembled for drill, and thus the men of the com- 
panies would not be strangers to each other. A few days in a trans- 
port, and a still fewer before an enemy would cement the union already 
formed, and would create ties that years of peaceful life would fail to 
form. <A similar objection may also be found to apply to the regular 
army, when regiments for embarkation are often swamped by draughts 
of men totally unacquainted with each other or with their Officers. It 
can, therefore, be overcome, especially under the favourable conditions 
of a force composed as that we are dealing with, and I think the diffi- 
culty may be regarded as more ideal than real. 

A place would, of course, be indicated for the brigade to assemble 
at when war appeared imminent, probably near London or Aldershot, 
where arms, clothing, and equipment would be served out, and where 
its organisation, previous to embarkation, might be completed. It 
would be desirable that the uniform should be assimilated in all 
essentials to that of the army, and that the men once assembled, 
should, in every respect, be dealt with as regular soldiers. There would 
be no difficulty in discipline if the reins were in proper hands, as 
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most of the ingredients that conduce to it would be present in 
full force. Esprit de corps would be very strong. Education and 
intelligence would enable men to comprehend the meaning and 
necessity of orders, and all would feel that not only was the honour 
of their regiment and brigade entrusted to them, but that they were 
the representatives of the 185,000 volunteers from whose ranks they 
had been picked, and who were themselves, in all probability, making 
ready to take their part in the defensive organisation of the country ; 
and were, consequently, watching as soldiers the behaviour of their 
more fortunate comrades. I can conceive no more favourable con- 
ditions for inculcating discipline and for completing organisation. 
How such a force should be managed, trained, and brought into the 
field can be studied in the recently published and most interesting 
memoirs of the Count de Segur, where, as the close of the great 
struggle, that—following the retreat from Russia—culminated in the 
battles before Paris, that admirable Officer was ordered to raise, 
organise, and equip regiments of young men drawn from the royalist 
families of Normandy and Brittany. How he succeeded and how 
these regiments proved in action the value of their training will also 
best be learnt by a perusal of the same volumes. 

It is scarcely necessary to say that the force proposed to be raised 
from the volunteers should be treated in every way whilst on service as 
regular troops, they would be under the Mutiny Act, and would receive 
the regulated pay and allowances. In fact, whilst serving they would 
be regarded as regular troops, only I would venture to suggest that if 
they proved fit for duties in the field they should be pushed well to 
the front and not left in garrison. This privilege, I think, they might 
venture to ask for, and I doubt whether any jealousy would be created 
by according it to them. 

I have now briefly, and I fear incompletely, brought under your 
notice the first part of the scheme, which is comprised under the 
heading of this paper; but before discussing the second portion of 
the subject, I would desire to answer an objection that I foresee may 
be made. There are three great organisations that compose our army, 
the regulars, the militia, and the volunteers, and it may be said that I 
am unduly exaiting the third at the expense of the second. But to 
this I would reply, that one of the bases of my argument lies in the 
assertion that the volunteers represent a class in the community, 
which—unless conscription be enforced—is not found in either the 
regulars or the militia, and that it is to utilise this force and to give it 
additional vitality, that I propose to place a small portion of it in the 
first line; whilst I would quote (to strengthen my arguments) the 
great benefit that accrued to the militia from the sending of several 
regiments to garrison our fortresses in the Mediterranean during the 
Crimean war. If that war had continued and expanded, doubtless 
these regiments (excellent in every way, and by the training and 
practice they had had, fit to take their place in the field) would have 
been pushed to the front. The same result would, I venture to say, 
occur in any future great war, and the militia regiments need not fear 
lest they should be ignored, if—and this admits of no doubt—they 
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attain to the standard of efficiency which their comrades of 1855 and 
1856 reached. There is room for all in a serious war, and wealthy 
Kngland need not be afraid that she will be called upon to equip more 
soldiers than she can afford to bring into the field. I contend that 
she has never tapped a most rich mine, and that in place of sub- 
sidizing other countries and engaging mercenaries, she ought to 
utilise to the utmost her own children, especially when so many of 
them will be only too eager to fight for her. 

To turn to the second portion of the subject, namely, the employ- 
ment of a Colonial force to act with our regular army. 

The facilities of communication, and the increased intercourse 
between portions of the globe separated from each other by what 
were formerly considered as vast distances, have tended to bring 
our great colonies into far closer union with the mother country 
than in past days. Time, has, in fact, been completely annihilated, 
and the instantaneous transmission of intelligence augments the in- 
terest that those who look on, have for those who are engaged in war ; 
whilst rapidity of communication affords means of giving practical 
expression to their feelings of sympathy. The connection between 
England and Canada has become very close, every event is telegraphed, 
and if the occurrence of a fog in London affords a paragraph in an 
Ottawa evening paper of the same day, much more will any cir'cum- 
stance that touches on the interests of England find an immediate 
echo throughout the coleny. A war in which England were engaged, 
would stir to the depths the feeling of loyalty and the love of home 
that are such marked characteristics of Canadians, and there would 
be a universal desire to do more than merely look on as spectators of 
any struggle in which we might be involved. A few days ago a 
telegram from Canada announced that a field battery at Toronto had 
volunteered for service in the event of England going to war, and it is 
probable that many other portions of the Canadian Militia would, 
under such circumstances, be eager to cast in their lot with the 
British Army. 

Owing partly to a general belief that in consequence of the good 
feeling existing between England and the United States, and the 
peaceful aspect of affairs throughout the great Republic, no need 
exists of military preparation, the Canadian Militia has gradually 
been reduced in number, and I must say in efficiency. The last 
report shows that they consist of not more than 23,000 actually ex- 
ercised during the preceding year, and the period of training extends 
only to twelve days for artillery and eight days for the other branches 
of the service. When I add that there is no permanent and paid staff 
of any description below a brigade major, a notion may be arrived at 
of the general condition of the force if measured by a European 
standard. ‘At the same time” (to quote General Selby Smyth’s 
report) ‘it must be borne in mind that the active militia is but the 
“advanced guard of the Army of Canada in case a general call to 
* arms should ever occur. The real force of the country would then 
“be represented by the reserve militia amounting by law to some 
* 600,000 men.” From this larger basis of supply, the troops who 
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might enrol themselves for foreign service could be drawn, and it 
must be remembered, that although no portion of the force might be 
highly trained, the Canadians possess, in a marked degree, qualities 
calculated to make excellent soldiers. They are hardy, industrious, 
accustomed to rough work, and handy in dealing with the many 
exigencies of colonial life. They are also easily subjected to dis- 
cipline, and willing to submit to the authority which they recognise 
as necessary for military efficiency. The various descriptions of 
labour in which they are engaged, and their habit of adapting them- 
selves to different conditions of life, make them peculiarly fitted for 
many of the requirements of soldiers on service. In the Red River 
Expedition, under a leader whom they respected and admired, they 
performed excellent service, and the manner in which they overcame 
the many difficulties that beset their path through the wilderness, 
showed that in a very high degree they possessed the qualifications of 
excellent troops. During the Fenian raid, I have been assured on the 
authority of the Officer who so ably commanded the Red River Expe- 
dition, that their cavalry, under Colonel Denison, of Toronto (well 
known as a writer of a treatise on that arm) performed most valuable 
service in watching a wide extent of country, whilst the manner in 
which their field batteries work and manceuvre, gives a proof that the 
habits of driving so universal in Canada and the States, can be turned 
to good account for military purposes. In fact, there is no better 
material for making soldiers than is to be found in Canada, and I may 
add—if the maritime population of Nova Scotia and New Brunswick, 
and the semi-maritime navigators of the inland seas be taken into con- 
sideration—there would be found ample materials for adding to our 
seamen. That there is a warlike spirit in the country is shown by the 
popularity of the militia and the willingness with which they turn 
out on the prospect of anything like service. But peace tends to rust 
their arms, and the absence of any regular troops to furnish a stan- 
dard of excellence, leads to a gradual diminution of efficiency. If, 
however, England shouldbe engaged in war, and if the services of a 
few regiments of Canadians were asked for, I feel sure that the call 
would be warmly answered, and that a body of troops, which, in a 
short time would reach a high state of efficiency, would be ready to 
embark for service wherever they might be required. In accepting 
their services, Canada should be treated as an equal, the force ought 
to be taken with its own Officers, and if sufficiently advanced, the New 
Military School at Kingston should be utilised, to furnish a portion at 
least of the necessary staff. Possibly some regular Officer, known in 
Canada, might be appointed to the command, but the Colony should 
be encouraged to organise, equip, and officer its own troops. When 
once on board ship they would come under the Mutiny Act, and be 
paid by England, possibly, also, it would be well that a portion of 
their equipments and arms should be furnished to them by the mother 
country, but the political as well as the material benefit accruing from 
such a force, would, in a great measure, depend on its organization 
being Colonial, 7.e., that it should not consist merely of soldiers re- 
cruited and paid for by the mother country, but that it should be a 
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force placed at her disposal by a great colony, anxious to show that it 
recognised among the duties that a grown up child owes to its parent, 
—the noble one of contributing to its defence. 

It is, of course, impossible to estimate what numbers could and 
would be sent, as they would partly depend on the popularity of the 
war, partly on the condition of affairs in the colony. It is also 
difficult to indicate the class of men who would volunteer for the 
service. The Canadian Militia have an affinity to our volunteers as 
well as to our militia, and the regiments vary greatly in their com- 
position. Some are induced to enlist into the active militia by the 
pay—a somewhat higher rate than is afforded directly to our troops 
whilst others engage from the love of the service and from the incen- 
tives of duty. There is alsoa great difference between regiments raised 
in the several provinces of the Dominion; and in regard to present 
efficiency much depends on the opportunities that the propinquity of the 
villages from which the companies are enrolled, gives for drill. Pro- 
bably a force for foreign service would comprise regiments represent- 
ing the various elements from which the present militia is raised; and 
if, at the first start, two regiments of infantry could be equipped in 
Ontario, one in Quebec, and one in the maritime provinces, with 
perhaps a couple of batteries of artillery and three squadrons of 
cavalry mounted on Canadian horses, an excellent commencement 
might be made for future organization. If this force distinguished 
itself before the enemy, which it would be well nigh sure to do, the 
prestige that it would afford to the Canadian Army would be very 
great, whilst the additional and noble tie that community of danger 
and suffering would furnish, would do more to bind the colony to the 
mother country than years of negotiations and of mutual arrange- 
meuts. I can imagine no finer troops than could be raised from the 
backwoodsmen and lumberers, who seek a livelihood in the Canadian 
forests during the winter months, and who, when the freshet or 
spring liberates the waters, are engaged in navigating the rafts down 
the rapids of the great tributaries of the St. Lawrence. Their life in 
the shanties accustoms them to discipline and to an organized system 
of working. Their gang-leaders have much of the training of non- 
commissioned officers, whilst the various descriptions of labour on 
which men are employed, call forth the energy, the intelligence, and 
the resource which are invaluable in soldiers. To build huts, to make 
roads, to bridge streams, to construct rafts, and to navigate them 
under difficulties, form their yearly work (which by the way they do 
entirely on tea); whilst the necessity of depending on each other for 
mutual support and assistance, gives aspecies of camaradarie much re- 
sembling that of men serving together in a regiment or a company. 

I feel, however, that Iam going into details which are beyond the scope 
of this paper. What I desire to impress on you is, the mutual benefit 
that would result from a Colonial or Canadian force ; for the great 
Australian colonists appear as yet to be too far removed by time and 
distance to enable them directly to subsidize our army for European 
war. They might possibly be able to furnish assistance in other ways, 
and an Australian fleet in the Pacific, or Australian troops in some 
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of our important garrisons, would relieve our ships and soldiers from a 
distant duty and permit of their utilization nearer home. But to re- 
vert to my subject. England would benefit directly by the addition 
of an excellent body of troops to her army, and Canada would derive 
an advantage similar to that which, Sardinia gained by sending her 
small but well-equipped army to the Crimea, whilst both would profit 
by the mutual respect and affection which community of danger en- 
genders. From what I know of Canada, and from what I hear from 
those who are well-informed as to the feelings of the colony, I do 
not think these views are Utopian, or that their realization would 
be impossible. That difficulties might arise, and that considerations 
of expense might have to be duly weighed, I have little doubt; but 
the end in view would justify some departure from ordinary usages, 
and would encourage those who might undertake the carrying out of 
the scheme to more than common exertion. The choice of proper 
agents is of the utmost importance, and would require some caution, as 
there are always to be found plenty of men, especially perhaps in the 
colonies, who are ready to propose and willing to promise anything, 
whilst the real thorough workers, and people of standing and influence 
keep in the background. But these are mere incidents common to any 
new and important enterprise. I have ventured merely to propound 
the scheme, and leave it to abler men to criticise, to alter, and, in 
fact, to lick it into shape. My object is to direct attention to the 
desirability of encouraging our almost grown-up children to assist the 
mother State, and to the necessity of taking the broader views of the 
imperial power of England, that our empire—vastly enlarged since the 
last great war—justifies us in adopting. 

It may be objected that in this paper I have mixed up two subjects, 
and that the employment of a brigade of English volunteers is quite 
apart from the utilization of a Colonial force; but I would submit 
that the two schemes have their origin in a similar principle. A 
European war in which Great Britain might be engaged would pro- 
bably not be on a small scale. It would be waged with powerful 
nations, organized so that every able-bodied man might be brought 
under arms. It would be fought under unknown conditions, as the 
weapons which science has introduced, especially in regard to naval 
warfare, make us appreciate David’s remark when he gazed on the 
armour that Saul offered him. It would necessitate the strain of 
every nerve, the employment of every resource, and the utilization of 
every advantage. 

It has consequently been my endeavour in this paper to indicate 
two latent forces that have hitherto been allowed to lie dormant. 
The first, a means of utilizing our middle classes, and of imbuing with 
an increased element of vitality, the army (for I can term it nothing 
else) that gives an outlet to their military enthusiasm ; the second an 
idea of bringing into closer union for mutual protection and for 
mutual support, the great colonies and the mother country. I know 
that both these schemes have been but roughly sketched, and perhaps 
ignorantly dealt with; but if the paper I have just read, will lead to 
thought and criticism, it will not be worthless, neither will the time 
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you have so kindly accorded me have been thrown away. The subject 
is one of great importance, ana in testing the value of the schemes put 
forward, no mere professional difficulties, nor desire of preserving intact 
old bottles at the expense of new wine should be allowed to cloud the 
broad views of imperial defence that alone can lead to a proper ap- 
preciation of all the resources that England possesses for a serious 
war. 


The CHatrmMan: I beg to invite a discussion on the subject that has been so well 
and kindly brought before us by Colonel Fletcher. Certainly he has brought forward 
the general principles in which we should probably all agree, namely, the assistance 
that England would wish to afford to its Colonies, and the assistance which the 
Colonies, we hope and believe, would wish to accord to England in any strait in 
which England might find herself. How to do that is a question of great detail, as 
Colonel Fletcher has observed; and I hope there are many here who may have 
thought of the subject, or, if they have not as yet thought of the subject, will think 
of it, so as to bring that detail into the shape which will make it an efficient plan, 
because we all agree as to the theory. We all know that military and naval matters 
are questions of such detail that even the miuutest thing down to a cartridge and a 
soldier’s shoe becomes of importance. I have no doubt there are many gentlemen 
here who will be kind enough to favour this meeting with their opinions. The 
more the question is discussed, the better will Colonel Fletcher, and the Institution, 
be pleased. 

General McMvrpo: I am sure, Sir, that I share the general feeling of all 
volunteer officers who have heard to-day the very able, interesting and eloquent paper 
read by Colonel Fletcher. I confess, personally, that I was drawn here to-day from 
a desire to sce whether that which Colonel Fletcher would say in a lecture, would 
work out as well as the brigade movements which I had the pleasure of seeing him 
execute twu Saturdays ago, when in command of the Grey Brigade in Hyde Park ; 
movements which were unknown to himself until that morning, and utterly unknown 
to the volunteers. I allude to the new form of attack, and which he, with a boldness 
which showed that his heart was in his work and that he had confidence in the 
volunteers, commenced and executed with perfect quietness and ease on that occasion. 
I have listened to-day to what he has said in regard to the volunteer force, in the 
event of war, with a great deal of attention; and while I admit a great deal that he 
says as to the assistance the volunteers are capable of affording, still, when I come to 
think of what he proposes, that is, a volunteer brigade, consisting of the cream of 
the volunteers, going for service abroad, I must, as an old volunteer, fall back upon 
the first principles of the Force, which have always been defence of our homes and 
not defiance. I would not have a volunteer force leave these shores under any 
circumstances whatever. We have a regular army which, if the country is true to 
itself, and if the country pleases, can be brought up to the proper war establishment. 
We have next the militia, which, if the country again is true to itself, can be brought 
up to its proper establishment, and which can supplement the army, not only at 
home but abroad ; but for a system of land and home defence let us have the volun- 
teers, as the landstiirm of England; and not to leave its shores. If we desire to 
utilise these volunteers who, as Colonel Fletcher very truly points out, are far a-head 
of their fellows, who, year by year, attend a greater number of drills, who are born 
soldiers, in fact, and who are in a great measure dragged back by those who are 
slower than they are in efficiency; if we desire to utilise them, let us say at once, 
“ Go on, keep up your knowledge; keep up your study of military matters, till the 
time when England shall require volunteers by the tens of thousands more than what 
she has got now; you must then be the officers and non-commissioned officers of such 
volunteers.” 

It is foreign, perhaps, to the discussion of to-day, and I may be out of order, but I 
can give it in two words. There is one more thing required for volunteers, and that 
is equipment. The volunteers are not properly equipped. There is nothing so easy, 
not ior the volunteers alone but for those that support the various corps, as to form 
committees and take advice from such officers as Colonel Fletcher, who give their 
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whole heart and influence to the work to get the very best equipment designed to 
enable the force to take the field. 

Commander Cyprian Bripez, R.N.: Mr. Chairman, I am much obliged to this 
meeting for enabling me to get up so early in the discussion and make the remarks I 
wish to make upon the very able and interesting lecture delivered by Colonel Fletcher. 
I feel it is due to the gentlemen present that I should explain why it is that is 
naval officer, when there are so many eminent military officers present, should 
attempt to offer any remarks upon a question which is treated from an exclusively 
military point of view. I do it in three capacities. I do it as a colonist ; for I 
spent several years in a colony, independent of the fact that I have seen in the 
course’ of service, on duty, the Colonies from Vancouver’s Island in the north-west to 
Australia in the south-east. Ido it also in the capacity of a naval officer who has 
seen something of a battalion of British volunteers employed in what at least 
promised to be active service. More than ten years ago I was first lieutenant of a 
ship which conveyed a battalion of volunteers from St. John’s, New Brunswick, 
where it proceeded to St. Andrew’s, close to the American frontier, in order to be 
ready to repel the attack of a body of Fenians which was openly drilling on the other 
side of the river; and I was in the same ship when they were conveyed back again. 
A finer body of men I never saw. Their physique was simply splendid, and their 
discipline was in all essentials everything that could be desired ; and I must say, to 
see that regiment on parade, clad in the honourable scarlet of the British Line, was a 
sight which would have done anybody good who cares for manly excellence in any 
form. This will tend to show that what Colonel Fletcher has proposed is, at all events, 
on the testimony of an eye-witness, feasible ; but there was this peculiarity about the 
body of which I speak—there was a great distinction, even with colonial ideas of 
independence, between the social position of the men and the social position of the 
officers. The men, although physically very fine and well disciplined, and well 
educated, and of, comparatively speaking, high morale, came from a very low class 
of the population. They were highly paid, and the pay in itself was a sufficient 
inducement to make them, at a particular season of the year when they were called 
out, ready to serve. The officers, on the other hand, were men of a rather high 
social position. Some of them were men of what is not so common in the Colonies 
as in England—men of independent private means, not dependent upon any 
profession or pursuit for their livelihood ; but many of them also were professional 
and commercial men. The campaign—if it can be called a campaign—lasted for 
only a few weeks; but before it had closed, many of the officers, though perhaps 
none of the men, expressed to me personally their anxiety to return to the places 
from which they had come, in order that they might be enabled to look after their 
own interests. That seems to be the great difficulty in employing volunteers from 
other Colonies, at all events except the great Colony of Canada. Although you 
might find a sufficient number of men to fill the ranks, it would be extremely 
difficult to find officers who could spare themselves from their avocations, and whom 
the country could spare for any length of time. I said just now that the lecturer 
had treated the subject from an exclusively military point of view. I ought to have 
modified that by saying that I observe towards the end of his lecture he made one 
remark which shows he is aware of the necessity of some way or other supplementing 
the service to which I belong in case of war. He makes use of this expression :— 
“They might possibly be able to furnish assistance in other ways, and an Australian 
fleet in the Pacific, or Australian troops in some of our important garrisons, would 
relieve our ships and soldiers from a distant duty, and permit of their utilisation nearer 
home.” I wish—and I hope it will not appear to the gentlemen here present that I 
say so from any reason of mere professional jealousy—I wish that the lecturer, with 
his high name, not only in his own profession but in literature, a name which I have 
known for several years, would see fit, in such a lecture as he has read, in some way 
to allude to what he of course must be well aware of,—the vast nautical resources of 
this empire and the North-American Colonies in particular. There is Canada with 
her vast sea-board, and the lower maritime provinces with their vast sea-board, and 
their, comparatively speaking, immense maritime populations. The nautical habits of 
the inhabitants there, might supply us with what we most want, an available reserve. 
Members of this Institution who have been in England during the past year or two, 
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and have heard papers read here, will be aware, although it is not generally known 
in the country, that we have practically used up, at this moment, the whole of our 
available mercantile reserve for the navy, in the 18,000 or 19,000 men who have been 
nominally enrolled in tlie Naval Reserve ; and finer men no officer would wish to see. 
We have used up almost the whole of the seamen of the British mercantile marine. 
I myself read a paper in the Theatre of this Institution before the National Artillery 
Association on a kindred subject to that which we have listened to to-day. We 
might, I believe, raise a volunteer foree—a commencement has already taken place 
in it—to supplement our naval reserve ;—not to make men play at sailors ; but to raise 
a force in different parts of the empire, not in Great Britain alone, but in the 
Colonies, and especially in the maritime colonies, who might take the place on the 
coast and in the harbours, of those seamen, whose seamanlike knowledge would be 
better employed and be of more use and advantage to the country on the high seas. 
In reference to the proposal which has been made by Colonel Fletcher to-day, of 
sending a corps of volunteers abroad,—a proposal which the gallant general who has 
just spoken traversed,—if it were carried out, Iam afraid that Colonel Fletcher 
would be giving the authority of his high name to what would lead to raising up, in 
the class from whom the volunteers are drawn, aspirit which would tend to foreign, 
if not to aggressive, war. It may not be: so, but it is a dangerous thing to evoke 
such a spirit; and T quite agree with the gallant officer who “spoke first, that the 
proper place for the volunteers is to fight for the protection of their homes. Let us 
carry that one step further, ana have a force of naval volunteers who, as I said 
before, without attempting to play at sailors, will prevent the necessity of volunteers 
fighting for their homes by keeping the enemy outside the coast line, whether it be 
in Great Britain or the Colonies. If such a force as that for our first line of defence 
was strengthened, I believe the empire will then be able to assume that position 
which certainly is its proudest one,—to assume an attitude of watchful observation 
and reserved strength,—that position which I believe it is assuming now; ready to 
strike when required, but reserving its force until the necessity arises. 

Major-General Sir James E. ALEXANDER: I wish to say a very few words 
relating to the Canadians. I was fourteen years in America altogether, and 
was a “good deal in the woods there, and became acquainted with the valuable 
qualities of the timbermen or woodsmen, I entirely agree with what Colonel 
Fletcher says, that there is an excellent mine from which to derive valuable 
assistance in Canada. During the Crimean war, when I was about to go to 
the Crimea, two thousand timbermen volunteered to go with me—men of the 
most valuable description. They were very healthy and sober, as the Colonel 
said. What they took was tea, not grog, and they were able for anything. They 
were skilled in the use of the axe and the rifle, and were exceedingly anxious to 
serve. I asked them on what conditions they were all willing to serve, and they said, 
‘We want the pay of the British Guards,”—a little more than that of the regular 
‘ army—and we are willing to engage first for two years.” Very unfortunately these 
nen were not encouraged to go. The proposition was laid before the Secretary of State 
for War at the time, and he thought he could do without them, so that their services 
were not required. Then in America, on the Ottawa, and also in New Brunswick 
(where I was), there is a large number of young men, the sons of old soldiers. These 
are full cof military ardour, and they were most anxious to serve and to smell 
powder. ‘They are the sons of old men who had talked to them of old battles, 
and some of them were most anxious to fight; so that from these people and 
these young men, there was a large number I am convinced, especially Highlanders, 
who, if they were encouraged at all by the music of the bagpipes, would be wild to 
fight. These are the only remarks I wish to make; but, as 1 have said, we have 
the means of recruiting valuable men from our Canadian Colonies. 

Coionel T. Atcock: Mr. Chairman, You were kind enough to call our atten- 
tion to general principles, and invited any one to say what he could upon 
the subject. I do not know whether I shall be able to make myself 
very clear in trying to express the impression which the excellent lecturer 
made upon myself, and which I think is different from that which is made 
upon the distinguished General who alluded principally to the case of volun- 
teer forces for foreign service—offensive instead of defensive employment. The 
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impression which Colonel Fletcher’s lecture made upon myself was one which 
not only laid down a general principle, but it laid down a general principle which 
is exceedingly required, and which has never been touched upon before in this hail. 
On Friday last we had a most animated and interesting debate upon a subject which 
really was the absolute force of the empire.’ The absolute force of the empire is of 
course the armies and the navies always ready for action. ‘To-day we have had a 
most interesting lecture never before touched upon—the relative power of the people 
in the empire, which, whether at Home or in the Colonies, consists of the natural 
means of defence, and of the physical, social and political condition of the people 
by which the armies and the fleets are manned, the militia and volunteers are the 
outward expression of that relutive power—the sample by which to judge of the 
material, of which there is an ample abundance in reserve. 

As I understand the object of the lecturer, it is to introduce some general prin- 
ciple throughout this great empire, by which that relative power should be organised 
and instructed throughout, upon the same plan, and to define (by the help of those 
who are superior to myself in knowledge upon the subject), the manner in which to 
get it done—to obtain a central and scientific source of information, with a local 
liberty of action. The progress of science has been referred to. It is self-evident 
that in these days, when so much depends upon the progress of science, the militia 
and the rifle volunteers in the Colonies should be kept up by imperial information 
exactly to the mark at which they are at Home, that the same system should exist 
throughout. The facility that is now afforded of communication by the electric 
telegraph makes it evident, of course, that many things are much more easy to be 
obtained now than they formerly were. Last year, if my memory does not fail me, 
we heard it said, and we saw it in print, that the militia and the volunteers were not 
to be depended upon for the defence of their country. That is exactly the 
reverse of what the real fact is. The whole system throughout the Continent is 
militia in point of principle. The object being that every man fit for military 
service should be trained to serve; and the only difference between the Conti- 
nental system and our own is that theirs is compulsory, aud that ours is a voluntary 
service. The difference between compulsory and voluntary is this, that the com- 
pulsory is for aggression or attack, and the voluntary is for defence. That the 
compulsory drags the unfortunate men from their homes, and sends them forward 
like animals to the slaughter, whether they have an interest in the cause for which 
they are compelled to fight or not ; but the voluntary principle is for a cause which 
is well understood—the prosperity of the people and the safety of their homes. And I 
say that in this great empire that will be the case, and that the principle which Colonel 
Fletcher has introduced, as I understand it, is one which ought to be taken up, and 
to which should be given the importance it really deserves, as it affects the direction 
and organisation and instruction of the relative power of the whole empire upon the 
same uniform system, and its application and its use throughout upon the same 
system. We have enormous interests at stake. There are the interests of 290,000,000 
people to protect, and we are all in the same interest. It is very true there are 
people of different tongues and different tribes, but they acknowledge the justice of 
our rule, and have learned to honour the Queen for the protection they enjoy ; but 
if we are coming to times of trouble, times of trial, and times of danger, we 
must trust to our confederate strength for the defence of the honour of our empire 
and the influence of our race. Men of the same speech and of the same spirit 
will say, “ Long may true Anglo-Saxon liberty endure! Long live the Queen of 
Great Britain and the Isles, Queen of the Dominion and of the Colonial States! ”’ 
and the princes, chiefs and people of India will be ready to defend against all 
intruders, the interests of their Empress or Padishah. 

The CuairMAN: Although it may have been mentioned that the volunteers and 
militia were not to be trusted with the defence of the country, it was only a slight 
opinion that was given, and not approved, I think. 

Captain J. C. H. Coroms, R.M.A.: I think we must all feel indebted that 
this question has been brought before us in the way it has been by the lecturer, 
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and I confess to feeling some hesitation in attempting to criticise any paper by 
the distinguished Historian of the American War; but as he has invited discussion, 
it may be as well that the discussion should not flag, and therefore, I wish to make 
one or two observations. Now the lecturer has recognised the fact, that defence must 
be an imperial thing ; but the drift of the paper, as I understand it, is to show the 
feasibility and the desirability of utilising some portion of our volunteer force as a 
power of imperial attack. It appears to me that, before we talk of expeditionary 
forces, we are bound to consider our state of defence ; when it becomes necessary for 
us to send expeditionary forces, the English Empire will be at war. That empire is 
found in every quarter of the globe, and on every sea. You cannot localise that war. 
You may be putting your military foot down in one part of the world, while other 
powers are putting, perhaps, a naval or military foot in other parts of your own 
dominions ; and therefore, before proceeding to enquire into any system with regard 
to our power of attack, I think, as the volunteer service and the militia force is 
purely a defensive foree, we should examine it by the requirements of our defence. 
Now the very first thing we shall have to do, is to scatter garrisons over the world. 
(“ No, no.”) “No”? Iam glad for the correction, I should be delighted if it is not 
proved to be so. Ido not mean to say we must scatter garrisons over the world 
indiscriminately, but there are positions which we must lay hold of and make 
provision for holding with military force before we can let our only moveable force 
leave this country for expeditionary service. Your first duty is to see that the vital 
points of your imperial position are garrisoned. Now, at present, we have only one 
moveable force. We have three military forces, so to speak, the Regular Army, the 
Militia, and the Volunteers ; every one of these forces has a different orbit of motion. 
The limits of service of your Army are prescribed only by necessity ; the limits of 
service of your Militia are prescribed by Act of Parliament, within the area of the 
space enclosed by the waters of the United Kingdom; your Volunteer force is 
enclosed by St. George’s Channel, the German Ocean, and the English Channel. 
Therefore, when we talk of an expeditionary force, it is evident we have only a very 
small moveable force to put into the garrisons. Now I will just name some of the 
garrisons, as it has been disputed. Iam only taking an illustration, and I hope it 
will not be imagined that I am entering into any political question; but I say, 
supposing we were at war with Russia to-morrow, you could not leave four points on 
the Pacific Ocean without military force, and, above all things, you could not leave 
that neglected place, Vancouver’s Island, without force. It is a doubtful thing if 
you could leave such places as St. Helena and Singapore without force ; and when 
you deduct the military force necessary for such places, in order to release your fleet, 
you have not got much military force left for your expeditionary service. But you 
have still these two great forces ; you have the militia, and you have your volunteers. 
Now I should rather venture, if I might venture, to differ from some of the views 
expressed. I think your militia is the first force to consider from which to make 
additions to your regular army, not the volunteers. I believe, that without any 
trouble and with very little expense, you can release that militia from its being 
rooted to the United Kingdom, and so make it available for the garrisons of your 
fleet bases, and in that way you could release your regular army for expeditionary 
service of attack. You release your fleets, because they would not have to watch 
their own arsenals, and you still have your volunteers in their proper place, at home. 
But now, when you come to enlarge the sphere of the action of your militia, it 
appears to me you should not only look to your home militia. The sea is the 
link that binds us together, [ will not say the one link, but, practically, the sea is that 
which, for the sake of the Colonies and the Mother Country, we must guard ; and, 
therefore, I think, in a scheme of imperial defence, the Colonies should certainly assist 
to maintain the garrisons of those places on which the sea communications depend ; 
and I have some reason for thinking that there should be and can be (not as a 
theory, but as a matter of fact), a reciprocity system between the obligations of 
service of your home militia and your colonial militias. I have some reasons for 
thinking so, judging by the press of Canada, and of many other Colonies ; they all 
complain that we have been so busy about our schemes at home that we have 
excluded them from all consideration. I have nota doubt that the Englishmen in the 
Colonies are the same as the Englishmen at home, and that they will shed their 
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blood, and throw their money broadcast for the defence of that which concerns 
every Englishman—the defence of the British Empire. Therefore, what I believe is, 
in dealing with an expeditionary force, the first thing you have to consider is to 
release your army, to leave it free; not to have it hampered by having to send it as a 
defensive force to Vancouver’s Island, St. Helena, Antigua, or anywhere else ; and 
your proper line of imperial military defence is your militia. There is aclause in the 
mnilitia engagement, of which everybody is aware, that binds a man to serve “ in the 
United Kingdom, so long as Her Majesty should require his services ;”” and I believe 
if you substituted ‘“ British Empire”’ for “ United Kingdom ” you would not reduce 
your militia force one man. [am satisfied that if the mother country sets this 
example, as she should to her younger children, you will not find colonial militias 
hesitating to reciprocate that obligation by rendering themselves liable for services 
according to the necessities of imperial defence. Then you have still your line of 
home defence, the volunteers, and I think, considering the class from which it is 
drawn, considering the many occupations, and the many ties of those who compose 
that force, although I quite agree with Colonel Fletcher that if you look at it, not as 
a matter of imperial necessities, nor of imperial defence, but as a simple process for 
improving the volunteers; I go so far, but no farther. Ido not think it is a plan 
that would much add to your power of imperial defence, but I think it would be of 
inestimable value to the volunteers themselves. I would just like to read two 
extracts from the press of different parts of the world. Here is one from Canada, 
from the Volunteer Gazette, of 2nd February, 1875: “In the event of a great 
* European war, it will be absolutely necessary for Great Britain to set her house in 
“order. There can be no new trials. Our position, geographically and strategically, 
“is such that we can, to a very great extent, compel our neighbours to look to their 
“home concerns, and to make it their direct interest to take the part of Great Britain 
“in the quarrel, others keeping open a vital source of supply—food—for her people. 

“Tf this is to be done effectually, British statesmen must be up and about their 
“business. * * * Our defensive movements must no longer be confined to 
“the hedge rows of England.” 

The next is from New Zealand,1874. The whole tendency of the article is in 
favour of what I say. ‘The defence of the empire may possibly become a popular cry 
‘when it is too late to save many of its most valuable outlying possessions.”’ I hope it 
will not be too late ; and I think Colonel Fletcher has done good service in bringing for- 
ward this subject, carrying our minds, as it were, away beyond the shores of England to 
the homes beyond the seas. He has done a great deal, and I trust will yet do more 
to make Englishmen, no matter what service they belong to, remember this, that our 
English homes are not only in these two small islands, but they are scattered over 
the world. 

Colonel Lorp Excuo, M.P.: I would say one or two words on the excellent 
lecture which has been given by Colonel Fletcher. Asa volunteer I should say, first, 
that I think it a very high compliment paid to the force, of which I have the honour 
to bea member, that a distinguished officer like Colonel Fletcher should have made it 
and its capabilities the subject of so admirable a lecture, and that it should have been 
delivered in this hall to such an audience. Now, the volunteers have gone through 
many phases of public opinion and public feeling. There was a time when they were 
over-praised, in the early days of the movement, simply because in, as we thought, a 
case of national need, a number of public-spirited Englishmen came forward and took 
upon themselves what, by law, is everybody’s duty, namely, military service for home 
defence. Then, later on, we got the cold shoulder; and one of those who wrote 
articles against us, told me himself, that the reason he did so was not that 
he saw a want of discipline and defects which were shown up in these articles 
and letters; but that he was afraid we were getting too popular, and might be 
an injury to the army. Well, that phase also passed over; and we have come 
now to another stage, which is a stage of returning popularity, and which, I 
think, was greatly increased by the review last year in Hyde Park, of as fine 
a body of volunteers as, I think any soldier will admit, could be seen; and, I am 
sure, many of the soldiers now present would wish they had such a body of men 
under their command, instead of boys from 16 to 20, such as they have now. When 
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able and effective display on the part of the volunteer force. But through all this, 
through good repute and through bad repute, believing that it was desirable in the 
interests of the country that this force should continue to exist, the volunteers have 
held together, and are more numerous now, I believe, than they have been at any 
time since they were established. Not only that; but although we have been told 
by those who criticise us, that when a pressing time came, and there was a danger of 
war, the men would not be forthcoming ; yet every volunteer will tell you that we 
have never had so many recruits coming forward to join our regiments as we have at 
the present time, when there is, it is thought, a chance of their services being requirec, 
at any rate for home defence. The spirit, moreover, of the volunteers here present 
has been shown by the way in which Colonel Fletcher’s paper has been received ; for, 
Tam bound to say, listening impartially to this discussion, that the objections that 
have been raised to Colonel Fletcher’s proposal have not been received as heartily as 
were his proposal that the volunteers should be used for foreign service. That is 
simply a fact, of which any one who has ears can judge for himself. The volunteers, 
then, may now be well satisfied with their position. We know that we are necessary 
for home defence ; and we have the great fact’ that Colonel Fletcher, as I have said, 
has thought us worthy to be the subject of a lecture. I now come to the lecture 
itself. I am glad to see on my right hand a gallant general, whom I may call the 
foster-father of the force. I mean General McMurdo. And I can only say that 
those who had the pleasure of being under his orders—I am almost afraid to say how 
many years ago—in the year 1859—will say that his popularity is as strong with 
the old hands at the present time as ever it was; while his popularity has been 
handel down by tradition to those who since his time have joined the force. General 
McMurdo is opposed to the proposal of Colonel Fletcher, on the ground that it is 
contrary to the original constitution and intention of the force. Captain Colomb 
also takes the same view. Now, I agree with Captain Colomb, and my foster-father 
here, to a certain, but not to the full extent. I think that before the volunteers go 
on foreign service, the right thing, as Captain Colomb has pointed out, is to 
thoroughly organise your military system as it is. Now, I venture to maintain that 
our military system exists on paper, and on paper only. That system is, 1st, an army 
for general service everywhere, voluntarily recruited. 2nd. A militia force, compul- 
sorily recruited by law, though the law is always suspended, for home defence ; but 
which has the power, under Acts of Parliament, of volunteering for foreign garrison 
duty, and which might, if necessary, volunteer also for active service in the field. I 
know that many militia colonels say that they feel confident that their whole regi- 
ment, if invited, would willingly be put on a roster for foreign service if required. 
Lastly, you have the volunteer force for home defence only; service in which con- 
stitutes an exemption from compulsory service in the militia. Well, then, you have 
thus your militia raised by conscription or the ballot for home defence, and with the 
power of volunteering, after being so raised, for other purposes. But, as I have 
said, this law is not enforced ; it is annually suspended ; and you recruit your army 
and your regular militia by the same means, viz., voluntary enlistment, by giving 
every inducement you can to get the men to join. I say, then, this is not putting in 
force your legal system and power of military organisation, and for the present it is 
only on paper. So also is your mobilisation scheme. We have heard a good deal 
about mobilisation. It is on paper, and on paper only. You have formed a certain 
number of army corps on paper, and the nation is, no doubt, greatly indebted to 
those officers who have done this, because they have thus prevented that state of 
chaos which would be otherwise lamentable, if you had not something of the kind 
even on paper. They have taken a certain number of men, and divided them into 
corps d’armee and brigades ; but these are incomplete; and besides, materiel, trans- 
port, and various other things are required, which are in a great measure wanting. 
fake the militia and volunteers. Not only is the militia greatly below its establish- 
ment, but there is not a field gun for the militia, yeomanry, or volunteers, except the 
few batteries of position which Colonel Darby has organised; and the artillery 
officers who rule such matters at the War Office, have, with this exception, taken 
from the yeomanry and volunteers what little field artillery they had. I venture, 
therefore, to say, that the proposition I have laid down is a true one, namely, that 
our military organisation at present is on paper, and on paper only. The only force 
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that is always full is the volunteers. As to the militia; how is it being dealt with ? 
There was a committee appointed at the War Office last year, because the militia 
were always below their numbers. Their strength ought to be 130,000; but they 
are always greatly below their establishment ; and how has this committee dealt 
with the difficulty ? Why by reporting that the militia should be reduced to 75,000! 
I venture to think that, instead of that, the militia ought to be kept to its full 
strength, for it is the backbone of our military system, the army. And then this com- 
mittee has further reported that the militia should be used, not as an integral force in 
itself, but mainly as a means of passing men through the militia into the army, 
irrespective of the militia reserve. I submit that that is a departure from the 
intention of those who originally established the militia ; who intended it to be a 
strong integral force in itself for the defence ef these islands. 

Now, I say, when you have got your organisation complete, your army thoroughly 
manned, and your reserves all in good working order; when you have got your 
paper constitution and your military system and administration put in active 
operation, and in all things complete ; when you have got your volunteers also fully 
organised and properly trained, it might be a consideration whether they should 
not be invited to volunteer for foreign service. But, depend upon it, there will be no 
good done; this nation will never attain its proper strength and position until you 
make your military foundations secure. What Colonel Fletcher proposes is some- 
thing which General McMurdo and others would deem, and so far I agree with 
them, an excellent thing for the force, as showing what the true spirit of the volun- 
teers and the nation is. But you must not look to this as a material element of 
national strength for aggressive purposes. You must find that elsewhere, and I 
should be sorry that Colonel Fletcher's lecture should act as a herring across the 
path of real army administration and proper organisation, which I hold to be in 
another direction. As regards the Colonies, anybody who looks at that map on the 
wall will see on the left hand corner two little red spots, which you almost require a 
glass to find out, those spots represent Great Britain and Ireland; and if you cast 
your eyes to the right, you will see a red line which contains what they call the Great 
Powers—France, Germany, Austria, plus Italy, Spain, and Turkey, although I do not 
call Turkey a great power ; but which last is said to have been received into the family 
of nations, whether she has been kindly treated by the family or not I will not enter 
into here. Well, you will observe how small a comparative space on the map all 
these powers occupy. On the other hand, all beyond this, on the other side of the 
green line, represent the Russian Empire, which has one arm outstretched, and all 
beyond there is a green line which rests on the Baltic Sea on the right, while its 
left arm touches the Pacific. While one foot of the Colossus is on the plains of 
Asia, at the base of the Himalayas, the other, at the present moment, on the Danube. 
How soon it will be on the Dardanelles or Mediterranean no one can foretell. Looking, 
then, at the balance of power, which is merely the police of nations, so that one 
nation should never be allowed to be so strong as to over-ride, and bully, and 
tyrannise over other nations, what I feel about ‘my nation is that our little island, 
and the rest of Europe may some day be swamped and overhauled by Russia ; but 
if you look further, on a still larger map, you will see enormous red blotches in the 
South Pacific—New Zealand and ‘Australia, the Cape—and if those blotches were to 
be made confluent, as it were, by some such plan as Colonel Fletcher has proposed, 
you would add immensely to the strength of the whole empire. I think one great 
value of Colonel Fletcher’s lecture is, that it will make Englishmen think, as we have 
seen by the quotations from Captain Colomb’s book, that the Colonies are already 
thinking and writing in favour of establishing that inter-communication and that 
solidarity in military matters between Engle and and our Colonies, which, I maintain, 
are not only necessary and desirable for the endurance and safety of our country, but 
likewise desirable in the interests of the world. 

Mr. Straneways, Ex-Premier, New South Wales: I have had some experience in 
connection with volunteer matters in South Australia, and I desire to call attention to 
one or two points in connection with this question, which, I think, are not sufficiently 
considered by officers whose experience has been chiefly in this country. The first point 
is, in the Australian Colonies every man is busily engaged from morning to night. You 
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who are not engaged in business of any kind whatever; and I think I am not going 
too far when I say that a great deal of the success of the volunteer movement in this 
country has been owing to the great interest that has been taken in it by the wealthy 
portion of the community, and the munificent manner in which a very large number 
of them have contributed to the cost of it. Now in the Colonies you have not that 
class, and one of the great difficulties in connection with the volunteer movement in 
the Australian Colonies has been to obtain a sufficient number of men who were in a 
position to give up their time—and giving up their time means giving up their money 
—to learn the necessary amount of drill. As to the individual men themselves, they 
are just as good as Englishmen in any other part of the would. The men themselves 
are perfectly good; but you have not, in the Australian Colonies and in most of the 
other Colonies, those class distinctions which have tended in this country to make 
the volunteer force as successful as it has been. Captain Colomb suggested that 
England should set a good example to the Colonies in respect to the question of 
defence. That merely brings up a great imperial question which we must not discuss 
at this time, or in this place, and therefore I will not allude to it. 

The CuarrMaNn: There is no harm in alluding to an imperial question that I am 
aware of. At least, if I remember rightly, there were some questions in the Friday’s 
discussion that came a little bordering on politics ; but certainly an imperial question 
can be discussed here with freedom. 

Mr. StrANGways: I did not wish in any way to trespass on the rules of this 
Institution, and I adopt the advice given by the Chairman. I will mention an 
important point which must be considered, and it follows upon the remark of 
Captain Colomb that England should set a good example to her Colonies. I say that 
England must do more than that, and that England must follow the example that 
every wise father adopts when he asks his grown up sons to join in business and 
work with him; that is, take them into his councils and let them all work and co- 
operate with him. That is the only imperial point I wish to allude to ; and I am 
sure if I went further I should trespass upon the rules. I say it is extremely gratify- 
ing to find, not only one gentleman on one subject, but another gentleman on 
another subject, all coming back to that same question, combined action between 
England and the other portions of her Empire, and, I believe, if that question is 
discussed and considered as fully as it can be, that a satisfactory arrangement can be 
arrived at. Again, returning to the volunteer force, I do not venture to express an 
opinion as to whether the volunteer force of this country can readily be made avail- 
able for warlike purposes; but I would remind this meeting that when the 
Americans commenced their civil war some 16 years ago they had scarcely any 
soldiers at all. They had a few militia, and but little more; yet, in a comparatively 
short space of time, out of some of the rawest and roughest materials it was possible 
for any people to operate upon, they managed to make—I believe I am correct in 
saying—one of the finest armies in the world: and surely, if the Americans can do it, 
we can do it in this country just as well. I believe, further, in respect to the 
Colonial part of the question, the utmost that can be expected from the Colonies is 
that they will provide, if not entirely, at all events to a considerable extent, for their 
own local defence. When you remember that some of the Australian Colonies at the 
present time are spending (taken together) about a quarter of a million a-year in 
order to bring Englishmen out into the country, it is hardly to be expected that as 
soon as they get them out there they would ship them back again. The Australian 
Colonies are carrying on emigration from this country largely at the present time. I 
have had the idea that a great deal might be done, and done usefully, if the system 
of the local defence of the Colonies was worked in connection with emigration, and 
that if such preliminary matters could be got over as I alluded to just now, and the 
Colonies could be induced to co-operate with England; then a portion of the 
Imperial army might be sent out every year and stationed in the Colonies, and 
knowing they would receive their discharge there, they would become useful emigrants, 
having drill and discipline they would become good Colonists, and you would have 
in process of time a very large number of well trained men who would be readily 
available for any defensive purposes. I merely throw that out as a suggestion. I 
superintended the emigration department of South Australia for some years, and I 
know what can be done in that as well as other things. “ Where there’s a will there’s 
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away.” I desire to express my gratification in finding that so many gentlemen, not 
only those who have read the papers but so many others, who have introduced the 
subject to the Institution, do see the real importance of the great question of the 
Unity of the British Empire, and that they are (though from various points of view) 
directing so much public attention to it. 

Mr. FrepErtcK YounG, Hon. Secretary Royal Colonial Institute: I should 
like to be permitted to make one or two remarks before the discussion closes. 
I have listened, as well as I am sure every one here present must have done, 
with the greatest possible interest to the very able paper that Colonel Fletcher 
has read to us to-day. I can only corroborate what Mr. Strangways has said, 
that I think it is of great importance that questions such as these have been 
brought forward at this Institution, having for their object the unity’ of this 
great empire. It seems to me that the paper has somewhat delicately touched 
upon a very large question indeed, and that we might follow it up with some 
benefit, to see whether we ought not to extend our imperial army and our impe- 
rial navy to the Colonial portion of the empire. For my own part, I cannot 
conceive any reason why, considering the number of people that are continually 
going from this country to the Colonies, we should not feel that we may recruit both 
our army and our navy, provided they are to be imperial ones, from the outlying 
portions of the empire, which are just as much interested, as we are at home, in 
having their homes protected, in the same way that we are ourselves. There is one 
particular point with which I was very much struck in Colonel Fletcher’s paper, 
namely, the allusion to Canada, and the possibility, in case of war, of any Canadian 
force being used and incorporated in this country, that it should be organised 
entirely in the Colony, and under native officers. I know very well, and I have heard 
some distinguished officers connected with the Canadian volunteer force complain 
very much indeed, that under the present system their claims are neglected in that 
respect. I do think that it would be of the very greatest importance for us to 
recollect that there ought to be but one army and one navy, and that there should 
be no distinction whatever—provided men are qualified to take high commands— 
between a Colonial military man and an English military man. I beg to apologise 
for making these few crude remarks at this late period of the discussion. Iam not 
a naval nor a military man, but I take a deep interest—as every Englishman should 
do—in these great services; and I hope and trust, from such discussions as we are 
having to-day, that we may all feel the importance of having, whether it is by 
volunteers or by some other mode, one great imperial army and one great imperial 
navy for the whole empire. 

Lieutenant-Colonel Cu1tprers, R.A.: It would seem to have been forgotten in 
the course of this argument that the lecturer said the use of volunteers out of 
England would give a great opening for the employment in war of the middle classes 
of English society. I think there can be no doubt that every soldier in this room 
must feel it most important that the military feeling which is inherent in the middle 
classes of Englishmen should be given an opening of this description. We know very 
well that our regular army and our militia are enlisted from what we may call the 
lower classes ; and I do not think there is the slightest fear that if the middle classes 
are employed in this way on foreign service they will in any way, as suggested by one 
speaker, imbibe a desire for aggression and for the conquering of other nations. I 
suppose there is no nation in the world which has carried on so m: ny aggressive wars 
as England has, and all those wars were just wars and wars of which we are proud. 
Our foreign empire in India and other parts of the world shows that those wars were 
carried on witha right principle, and froma military feeling, not of unjust aggression 
but of our determination to assert our rights and to hold what we had got. I am 
very sorry no better qualified artillery officer has spoken, and the only reason why I 
have stood up was to say this, that volunteers are most admirably fitted for garrison 
artillery, but the very great difficulties which interfere with the organisation and 
maintenance of a volunteer force of field artillery are patent to everybody; and if it 
be true that any artillery officers in an official position have thrown cold water upon 
the proposals for the formation of volunteer field batteries, they have done so, we may 
be sure, on purely professional grounds, and not from any reasons suggested by an 
unworthy jealousy of a sister service. 
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Captain A. ABercRoMBIE Jopp, R.E. I rise with great hesitation to follow up 
to a certain extent the unpopular side of the question, and to support in some degree 
what Mr. Strangways has said with reference to the practical difficulty of “the 
Australian Colonies (to which so small allusion was made in the paper) of entering 
into the scheme of joint imperial defence in the form thrown out by Colonel Fletcher. 
There can be no doubt, taking the question as an imperial one, that the Australian 
Colonies, in point of imperial defence, must hold a very high share. Regarding the 
matter from a naval point of view, the port of Sydney, in the South Pacific, is perhaps 
the most important point we can name; and to defend that port and the neighbour- 
ing ports and shores, the great practical difficulty which must be met by the Govern- 
ment, is the question of the proportion of population available for the points to be 
defended. There is first of all the difficulty pointed out by Mr. Strangways of 
finding volunteers in a country where every man is a busy man, ‘and where there is so 
small a proportion of men of independent means and idle time. But in addition to 
that there is another point, I think, not always considered in regard to the Australian 
Colonies. We are apt to estimate them by the accounts we see in the papers regard- 
ing them respecting their revenue, and we forget the small number of men per area 
of population who contribute to that revenue. Now, in the Colony of New South 
Wales (which, although an imperial officer, I happen to be serving at the present 
time),—and I think I may fairly say that the analogy which I wish to draw applies 
also to the other Australian Colonies,—the area is 300, (00 square miles, about equal 
to the area of this country and France, or to the area of Germany and Italy, and 
it is occupied by a population of 600,000—a population equal to about that of 
Liverpool or Glasgow. The coast line is 800 miles; and if you can imagine the 
whole of the population of Liverpool or Glasgow first of all distributed over an area 


‘equal to the United Kingdom and France, and then called upon to form some organi- 


sation capable of de fending a coast line of 800 miles, I think you will find that their 
work is pretty well cut out for them, without their being asked in any way to relieve 
our troops elsewhere, as was, I think, suggested by Colonel Fletcher, although not in 
a definite form. ‘The Austealion Colonies would, I perfectly believe, accept the 
imperial principle that a share of colonial defences is to be undertaken by the 
Colonies ; but I think we ought not to ask them to do more than their fair share. 
We have, out of the population of 600,000 in New South Wales, 5,000 well-equipped 
volunteers: they have small bore rifles, which is more than we can say for all our 
volunteers elsewhere ; and as far as equipment is concerned, I can assure General 
MeMurdo that, considering they are on the other side of the world and the diffi- 
culties which equipment naturally presents, they may favourably compare in that 
respect with our friends nearer home. But they cannot be expected to go beyond 
w certain point. If you have 5,000 men, out of a population of 600,000, acting as 
volunteers, you will admit that, if that population is widely distributed, 5,C00 is a 
fair, although perhaps not a sufficient proportion.! You must remember also, that 
these volunteers are the whole body, except one permanent battery of artillery raised 
in the Colony, and that they are not auxiliary in the sense in which our volunteers 
ure auxiliary ; and in that respect you ask a great deal more from them than you do 
in this country, because in Australia they are not, under existing arrangements, an 
wuxiliary force, but they are the only force available for land defence. They are 
willing to do their share ; but I venture humbly to protest against their being asked 
to do more. 

The CHAIRMAN. I wish to remark for myself, with regard to the system of 
volunteers, that I hope we of the army shall always consider them as brethren in 
arms who are united with us for the defence, not only of this country but of the 
empire, if necessary. Whether they will be enabled by an organisation that the 





1 The population is not equally distributed over the large area quoted, but pre- 
dominates in or near Sydney and the larger towns; and the vital points on the coast 
line are not numerous. On this account the analogy must be admitted to be imper- 
fect ; but the argument is submitted as fairly illustrating the difficulties to be met in 
org anising a volunteer force in a small and scattered population.—A, A. J. 
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army has not fairly yet, namely, the organisation of the civil departments of the 
army which are so necessary, and which must be extended to the volunteers and to 
the militia in case of war whether they would be able to take their part abroad, or 
not, is a question which we hope may be put off for some time; but we may also 
feel this, that we may depend upon the militia and the volunteers for taking their 
full share when called upon; and if ever they are called upon I hope it will be by 
regiments instead of by giving recruits to the army, for I think it maintains the 
strong regimental and local feeling that they should volunteer ex masse, as a battalion 
or a regiment, to assist, as they did ussist during the Crimean war, either in garrison, 
or, if necessary, in the more active service in the field. They would feel that cama- 
raderie, which is so valuable, and go back to their county or town with the same sort 
of regimental feeling which, I hope, will always be kept up in the army itself. 

Colonel FietcHer. I find it somewhat difficult to arrange my notes so as to 
reply in detail to the many valuable remarks that have been made, and I think it 
may be the best plan to take them seriatim, as although, possibly, I may mix up the 
subjects, I shall yet be more distinct in meeting the objections or criticisms of parti- 
cular individuals. In the first place, I thank General McMurdo very much for his kind 
observations in respect to the practical as well as the theoretical part I have taken 
with regard to volunteers, and at the same time say that I quite agree with him that 
the motto of the volunteers should be, “ Defence, not Defiance” ; but I submit that 
England has never yet waged a purely defensive war. We cannot afford to let the 
enemy land in England: we must fight ubroad. If we want to defend London, we 
should probably fight in Belgium: if we require to defend India, we should pro- 
bably have to fight to maintain the communications with India. I do not in the least 
wish to advocate defiance, because, happily, we are not an aggressive nation ; but | 
want to point out that, in the event of war being necessary, we ought to give an 
outlet to the military enthusiasm of the middle classes at the commencement of that 
war. I may at the same time say that Colonel Alcock, as far as I gather from him, 
quite agrees with me, and I would sum up my argument by urging that if we do not 
use the whole of our population for war, and for war beyond the seas (as we must 
not wait until it actually touches England), we shall fight with one of our hands 
tied. That is the line I have taken. 

With regard to what Lord Elcho said, I fully and entirely agree with him. My 
plan is merely a small one compared with what he advocates ; and I should be sorry 
if any petty scheme of mine should divert people’s minds from the great importance 
of organising the whole of our forces. 

In reply to Captain Colomb, if I have proposed nothing in regard to adding to the 
defensive strength of the empire, except to improve the volunteers by raising their 
morale I submit that I shall have added greatly to its armed strength. 

With regard to the observations of Captain Bridge, I would say that the reason 
I did not allude to naval matters is because I understand so little about them. I 
should like very much to see the whole naval subject taken up by somebody, and a 
lecture given here on the maritime resources of our Colonies, to show what New Bruns- 
wick and the inland lakes of Canada could do to contribute to our naval strength, and 
{ throw out this hint in the hopes that somebody may act upon it. 

With regard to the difficulty of procuring officers: having lately come from 
Canada, I know there area great many Canadians anxious and willing to serve, who 
lave devoted their time exclusively to military matters. There are two Schools of 
Gunnery, one at Kingston and the other at Quebec, also a force embodied at the Red 
River, where the officers are simply military officers in every sense of the word. 

In answer to Captain Abercrombie Jopp, I alluded but shortly to the Australian 
Colonies, because I do not know much about them, and for another reason, which he 
answered himself, namely, the small proportion of the population to the extent of 
the area they cover, and to the consequent inability to provide for any force beyond 
their own shores. With regard to one of his objections, that they could not do 
unything but defend these shores, I must quote from Captain Colomb, who, in an 
able lecture delivered at the Colonial Institute, showed that the protection of 
Australia and of some of the Colonies of the Pacific, was not actually in those Colonies, 
but at certain well-known strategic points, which would require garrisons to be 
furnished by these Colonies., With regard to what fell from Mr. Strangways, the 
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ex-premier for New South Wales, I can only say that I am very glad he made the 
remarks he did. I did not allude to the political question excepting indirectly in 
pointing out that we should not deal with Canada merely as a recruiting ground, 
but should take the force it is proposed to raise, with its officers and with its 
organisation, and so treat Canada as anequal. In this way we would raise the spirit 
of the colonies, whilst we should show them that we are prepared to deal with them 
in a broad and proper manner in other matters besides purely military ones. Of 
course, to return to the first portion of my paper, if we cannot get men, cadet questio, 
the whole plan falls to the ground ; but I have been assured bya great many officers, 
who know the volunteers well, that if you only held up your finger you would zet a 
large number of good men to volunteer for service abroad, and that you really might 
raise an excellent force, valuable not only for actual numbers, but as the yeast which 
would leaven the whole lump. I will conclude by thanking General Alexander for 
his remarks about the 2,000 lumbermen who volunteered to accompany him to the 
Crimea ; and I hope the next time they offer to do so, they will be encouraged, and 
not discouraged. I think these are the only remarks I have to make, and I can only 
thank you for your kindness in listening to my lecture. 
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RUSSIAN DEVELOPMENT AND OUR NAVAL AND MILI- 
TARY POSITION IN THE NORTH PACIFIC. 


By Captain J. C. R. Cotoms, R.M.A. 


WHEN invited by the Council to read a paper on this subject I was 
much perplexed. It is an honour to stand here by invitation, but it is 
rather uncomfortable to feel that while the question to be considered 
is very large, one’s own special information is very incomplete. Had I 
followed my own inclination I should not now be addressing you, but 
having had some difficulty in collecting the very scanty information I 
am about to offer this Institution, it appeared only right to save others 
the trouble I myself have experienced in collecting it. I therefore 
felt it my duty to accept the invitation: hence the reason I stand 
here now to give a very meagre outline of ‘“ Russian development and 
“ our Naval and Military position in the North Pacific.” 

To those who wish to study matters relating to Russian acquisi- 
tions on the Pacific, I would point out that ‘ Ravenstein’s Russians on 
“ the Amoor””? will be found an invaluable work. Having derived so 
much valuable information from that book, [ wish to draw the atten- 
tion of others to its value and to say a considerable portion of the 
historical part of this paper is derived from that source. 

I shall divide my subject under two heads, “ Historical” and 
“General,” and then offer some very brief remarks which may 
possibly suggest useful topics for discussion, aud perhaps very serious 
thoughts. 


© Historical.” 1514—1847. 


In 1513, while Henry VIII was invading France, while Albuquerque 
was extending Portuguese power on Indian seas by capturing places 
of strategical importance, Spain was pushing her power with mili- 
tary forces beyond the limits of the waters of the Western Atlantic. 

! Published by Triibner. 
2 ¥. 


VOL. XXI. 











660 RUSSIAN DEVELOPMENT AND OUR NAVAL AND 


Between the Portuguese naval hero at Malacca and the Spanish mili- 
tary chieftain forcing his way across the Isthmus of Panama lay an 
El Dorado of two great empires of the sea—a new ocean. Both these 
came from countries small in territorial area, and adjoining each other, 
both thirsted for the conquest and consolidation of dominions beyond 
the seas, and each sought their goal in directions exactly opposite, and 
by means widely different. The one represented naval power: the 
other military force. 

The goal was first reached by the representative of military force, 
Vasco Nunez de Balbao, who, stepping into the waters of the unknown 
sea, “claimed it and all it might contain”! 
Castile. The Russians were already at the foot of the Ural Mountains, 
and rapidly spreading eastwards towards that same unknown sea which 
Maghellan—on entering in 1521—rightly or wrongly named the Pacific 
Ocean. 

Later—1587—while the King of Spain was preparing to invade 
England, the Russians were still advancing eastward and, before 
Howard, Hawkins, and Drake had showed him that neither was his 
Great Armada invincible nor all the seas his own, they were laying the 
foundations of Tobolsk. 

In 1632 they founded Yakutsk, and four years later heard vague 
reports of the great Amoor. Advancing still eastward but to the north 
of the 60th parallel they established (1638) their first settlement, 
Okhotsk, on the shore of that ocean, which Nunez had claimed for 
Spain, about the time Mr. Pett, naval constructor of the English Ad- 
miralty, was congratulating himself on having successfully launched 
the “Sovereign of the Seas’” carrying ‘“ murdering pieces” and 
reputed to be the ‘most magnificent ship in the world.” 

Yakutsk appears to have been then the Russian head-quarters of 
that remote region lying far away to the north of the Amoor, which 
was rapidly overrun. In 1643, the year the Dutch discovered Fiji, 
Poyarkof, with a small party, left this place on an exploring expedi- 
tion. He struck the Dzeya, and following its course downwards, came 
to the Amoor. Overcoming all difficulty and some opposition, he 
finally reached its mouth. From thence he proceeded by boat along 
the coast as far as the Ulya River, a little to the south of Okhotsk, and 
striking across country safely reached Yakutsk in 1646. Soon after, 
another expedition, under Khabarof, was dispatched to explore the 
Amoor; failing to reach its mouth it re-ascended the river. The ad- 
vanced portion of reinforcements, dispatched from Yakutsk in 1551 
to his assistance, missed him on the river, and, like Poyarkof’s expe- 
dition, reached its mouth, proceeding from thence to Okhotsk. Mean- 
time a force had been dispatched from Moscow—ultimately commanded 
by Stepanof—to occupy the newly discovered region of the Amoor. 
This expedition wintered at the mouth of the Kamara, 1654. In the 
ensuing spring it was besieged for three weeks by 10,000 Chinese 
troops, which it beat off and finally established itself in a strong 
position on the north bank of the Amoor, some 200 miles from its 





1 « Conquest of Peru.” Prescott. 
* Derrick’s “ Memoirs of the Royal Navy.’ 
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mouth, but only 80 miles from the sea. Here it wintered. The end 
of this expedition was disastrous. Stepanof was attacked by a 
Manchu flotilla just below the Sungari, and lost not only his own life, 
but—with the exception of forty-seven followers—the whole of his 
force. It appears a large number were either taken or voluntarily 
went to Pekin, and thus was created the connection with the Celestial 
capital, which among other things led to the establishment of a 
Russian college and church in that city, which has continued down to 
our time. 

While Stepanof was exploring the lower Amoor, Pashkof—who was 
then Commander-in-Chief of Russian forces on the Amoor, with his 
head-quarters at Yeniseisk—had occupied the Shilka. Thus it hap- 
pened that in 1661, the Russians had been driven from the lower 
Amoor, while Pashkof, having provided for the permanent occupation 
of the Shilka, by founding the now celebrated town of Nerchinsk, 
was on his way back to his head-quarters at Yeniseisk—at the time 
the country of Albuquerque ceded Bombay to England. 

It does not appear that any further attempt was made on the lower 
Amoor till 1663, when a post was established at Albazin—between the 
Dzeya and the Shilka. With this point as a base, many other ports 
and settlements were established on the northern territories of the 
Amoor. In 1683, however, a Chinese army destroyed the whole of 
these posts and settlements and only Albazin remained. 

In 1685, a Manchu force, 18,000 strong, ascended the Amoor in 
100 large boats with 15 guns (from 5 to 8 pounders) and laid regular 
siege to Albazin. The total garrison consisted of some 450 men of all 
sorts and conditions—commanded by one T'olbusin—and having only 
at its disposal 300 muskets and three small guns. Re-inforcements, 
however, were at the time on their way from Yeniseisk. In the first 
few days of the siege the garrison lost nearly one-fourth of its entire 
force. Tolbusin capitulated, and the garrison was generously per- 
mitted to march out with their arms. A few days’ journey from 
Albazin the anxiously expected reinforcements were met—but the 
whole force retreated to Nerchinsk. Albazin was, however, almost 
immediately re-occupied and held till 7th July, 1686, when a Chinese 
army with some 3,000 horse and 40 guns suddenly appeared surround- 
ing it. The garrison mustered some 700 men, with 8 guns, 1 mortar, 
30 shells, and 400 hand grenades. On the lst September, the Chinese 
attempted to carry the place by assault, but were vigorously repulsed. 
Tolbusin soon after was killed, and by the 1st November, what with 
losses in action, privation and scurvy, the garrison was reduced to 
115 men. Though the Chinese offered honourable terms this loyal 
little band refused to surrender, and soon after other causes, not 
military, led to the raising of the siege. A sort of armed armistice 
was established till in 1689, when the treaty of Nerchinsk was signed, 
which, while it left the Russians the Shilka, deprived them of all 
territories or settlements to the south of the Amoor lying eastward of 
the point at which the Shilka joins it. It also defined a boundary to 
the north of the Amoor, which struck the Sea of Okhotsk some 2° north 
of its mouth. It, in short, secured to the Chinese not only the whole 
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seaboard up to that point, but it also kept the Russian land bound- 
aries far away to the north of even the sources of all tributaries 
flowing into the Amoor fromthe north. In this year while the Chinese 
were thus rolling back the power of Russia away from its seaboard, 
the first English factory was being established at Amoy. The follow- 
ing year Kamtschatka was discovered by a Cossack chief, Morosco. 
It was taken possession of by Russia in 1697; and in 1728 two ships 
were built there to furnish means for a Russian exploring expedition 
under Behring, which ultimately led to the discovery of Alaska— 
forming the north-western portion of the continent of America, and of 
which Russia took possession. 

Passing over all events, however instructive, which are not germane 
to the object of this paper, the next point of interest is the rough 
survey of the coast lying immediately to the south of the Amoor, made 
by the French nearly one hundred years after the Treaty of Ner- 
chinsk. Cape Suffrien and Castries Bay not only perpetuated the 
remembrance of that visit, but these names also recall the deeds of a 
great Admiral and a great naval administrator of France, who but for 
the genius of Rodney and the dogged perseverance of Sir Edward 
Hughes, would have shaken our empire to its foundations, and swept 
us from western waters and from eastern seas. These names remind 
us of the very gloomiest period of our history, a study of which should 
be to us a warning for all time. 

The next approach to the shores of the Gulf of Tartary was made 
by Russia vid Japan, 1803-5; being diplomatic and not military, and 
withal a failure, it need not further be noticed. It is worthy of 
remark, however, that while Napoleon at Boulogne was preparing for 
the invasion of England, the Russian Admiral Krusenstein—in com- 
mand of the Russian squadron at Japan—was preparing to occupy 
Aniva Bay, at the south extremity of Sakalin, which island forms a 
sort of natural outwork to the Amoor coast; while Kornilof, the 
Governor of Irkutsk, was suggesting the construction of a gunboat 
flotilla far inland, with which to force open the navigation of the 
Amoor, and thus to join forces with Krusenstein. The year Nelson 
died the Russian standard was hoisted at Aniva Bay, and formal 
possession taken. This step, however, was retraced in accordance 
with orders from the Russian Government, which had already a mis- 
sion at Pekin. 

Nothing of naval or military importance occurred in these regions 
until General Muravief was, in 1847, just thirty years ago, appointed 
Governor-General of Eastern Siberia. Having now in a few words 
covered the history of three centuries, it may be as well to pause for 
a moment at the year 1847, to consider the then relative positions and 
development of the sources of war strength in the North Pacific, so 
far as concerns the object of this paper. 

Starting from the Equator, we have, first, at the western limits, the 
Philippine Islands, with an area of 65,000 square miles. They are 
the last relics, so to speak, of the fallen naval power of Spain. Fol- 
lowing to the northward, we come to a small island, but 29 square 
miles in extent—Hong Kong—a solitary unarmed sentinel over British 
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interests and British honour in the western half of the North Pacific 
Ocean. From this point, for some 35° of latitude, the whole coast 
line was then, 1847, Chinese territory. Further out in the ocean, 
with its area of some 150,000 square miles, lies that then sealed book, 
Japan, and, immediately to the north, Sakhalin, the northern half of 
which then belonged to China and the southern half to Japan. Its 
computed avea is some 30,000 square miles. Thus, on the Asiatic or 
western side, the Russian seaboard was wedged in between the Chinese 
and the regions of eternal ice, without any water communications 
through her maritime provinces, and possessing but one port worthy 
of note—Petropaulovski in Kamtschatka, closed by nature during 
some montlis in the year. 

Crossing the North Pacific by Nature’s stepping-stones, the Aleu- 
tian Islands, we find ourselves still in her territory, and, following the 
coast line, and passing by Sitka, its chief port, and then but a lonely 
trading post, we leave her dominions about 55° N., and are again on 
British soil. Vancouver's Island, with its area of 14,000 square miles, 
had only four years before this period been, for the first time, “ tra- 
‘‘ versed by white men,”’ and was in 1847 being made over by the 
Crown to the Hudson’s Bay Company. Of this portion of the British 
Empire, Captain Mayne, writing ten years later (1857), as “little 
“ known and still less less heeded.’” Still pressing our way south- 
ward, and crossing the Channel, we are in the United States. This 
coast then was a desolate region, uncared for and unknown. <A wan- 
derer in this year would have seen a solitary untempered mortar- 
house close to where Sacramento City now stands, and perchance a 
workman, one James Marshall, busy erecting a wooden saw-mill, and 
on the eve of catching sight of those glittering specks in tke mill race, 
the discovery of which was so soon to revolutionize the western world. 
Passing from California into Mexico, we arrive ultimately in a wilder- 
ness of small states emerging from the ruins of the military power of 
Spain. To sum up the “ bird’s-eye view” of the North Pacific, when 
Muravief was appointed Governor-General of Eastern Siberia in 1847, 
the sources of Russian maritime strength lay between about the 55th 
parallel and the Pole; and, turning our eyes southward, we behold on 
the western side the last vestige of the former naval power of Spain, 
and on the eastern the ruins of her great military achievements. We 
saw, at starting, the great; unknown ocean spread out, as it were, 
between the representatives of naval power and military force; and 
now close this brief historical sketch down to 1847 by pointing to the 
decline of both. 


1847—1877. 


One of the first acts of Muravief was to send an expedition down 
the Amoor, which was never heard of again. He next caused the coast 
to be surveyed, while measures were taken at St. Petersburgh to 
strengthen the Pacific fleet. By 1851, not only had the Amoor been 
entered, but trading ports were established at Nicolayevsk and at 


1 “ Vancouver’s Island.” Macfie. 
* “ British Columbia, &ec.”’ Captain Mayne, R.N.: 
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Mariinsk, just opposite to which Stepanof had wintered two hundred 
years before. Mariinsk was a point of strategic valuc, owing to the 
fact that it was but fifty miles from Castries Bay, with which there was 
“‘water communication seven feet deep to within twelve miles.’”" 
Castries Bay is one of the best harbours near the mouth of the Amoor. 

It is possible some here may be able to recall, even after the lapse 
of twenty-four years, a litile circumstance which occurred at Ports- 
mouth in 1853. A small Russian squadron—two frigates and the 
small steamer “ Vostok” built in England—put to sea from Spithead. 
Through some mistake, its parting salute was not returned by the 
garrison, till it was somewhere at the back of the Isle of Wight. This 
neglect gave rise to some comment in the press, while the destination 
of that squadron was too far off to attract attention, it was going to 
that unheard-of place, the Amoor! The Commander* was destined, 
by a judicious combination of naval power and military force with a 
fixed and fortified base of operations, to protect his own territory and 
his own fleet against a naval combination of France and England; he 
was also on his way to accomplish that which for two centuries had 
been the desire of all the Russians, viz., to bring the Russian seaboard 
down to a temperate climate, and to open up water communication 
with the interior. That same year, 1853, a trading port was esta- 
blished at Castries Bay, and as coal had been discovered at Dui on 
Sakhalin, just opposite, a force was stationed there for its protection. 
This year closed with the eyes of Europe fixed on the Danube, and 
with a Russian man-of-war (‘‘ Vostok”’’) for the first time wintering 
in the waters of the much coveted Amoor. We, of this Institution, 
who have nothing to say to politics, must, I think, generously admire 
a strategy which was not confined to protecting home dockyards on 
the Black Sea and Baltic even in the hour of their extremest peril, but 
which, overleaping alike the desolations of Siberia and a clamour for 
“home defence,” was calmly laying the foundations for future naval 
power at the other side of the world. 

The position of the Russian forces here, at the beginning of 1854, 
is instructive. At the commencement of this brief history I drew 
attention to the naval power of Portugal being separated from the 
military force of Spain by the unknown ocean, and in the spring of 
1854 200,000 square miles of an unknown region lay between the 
most advanced military post of Russia and her Pacific fleet. We had 
both in Chinese waters and in the Pacific fleets superior to hers. The 
head-quarters of our Chinese squadron was supposed to be at Hong 
Kong, while the base of the Pacific naval force shifted with the 
Admiral’s flag-ship. On the eve of a great war our Admiralty was 
working hard in one direction, our War Office in another, the War 
Minister having no control whatever over the fleet,® and the Admi- 
ralty in no way subject to the supervision or direction of the War 
Minister. Thus the English army and the English fleet were in the 


1 “Voyage down the Antoor.” Collins. 

2 Admiral Putiatin. 

% See Question and Answer No. 14,765 | Select Committee on Army before 
4 = % bg No. sone Sebastopol. 
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matter of administration separated by an undiscovered region of re- 
sponsibility—-a veritable El Dorado for aspiring writers to the Times. 

Muravief seems, however, to have been keenly alive to the fact that 
a just and close combination of the two is the true source of strength. 
Already at Petrovsk, situated on the southern slope of the mountains 
lying between the Ouda and the Khilok, steam-engines and machinery 
were being constructed and brought to Shilka. By the 28th of May 
he had not only builta little steamer—the ‘‘ Aigun ”—and a flotilla, but 
was actually on his way down the Amoor, towing barges and rafts, car- 
rying 1,000 men, several guns, and provisions and stores for the fleet. 
As his force passed down, dismayed Chinese garrisons, having some 
faith in treaties, turned out and stood to their matchlocks, or poles 
blackened at the top to represent lances; astonished Manchu gunners 
stood to guns mounted on curiously clumsy red carriages, but Muravief 
was neither to be intimidated nor stopped, and on the 27th of June he 
reached Mariinsk, and a few days days later was holding consultation 
with the Russian Admiral on board the “ Pallas” at Port Imperial. 
He appears to have returned to Irkutsk by Ayan, just as Poyarkof had 
done two hundred years previously. 

The detailed movements and the tactical operations of the Russian, 
French, and English squadrons and ships during 1854-5, I shall not 
here enter upon. I am engaged in studying this portion of a very 
interesting and most instructive subject. I shall be deeply grateful 
for any information officers who served either in China or the Pacific 
in 1854-5 may think proper to give me. I have some Russian and 
other accounts, and the French Minister of Marine has kindly fur- 
nished me with what information I required, but I must frankly say, 
while the subject is one from which many lessons are to be learned, it 
is difficult to handle. In the absence of further English information 
and more careful study, it would be unwise to enter upon details. 
The account of naval operations in Ravenstein, while accurate in the 
main, is very defective in many respects, and should only be read by 
the light of searching investigation and careful comparison with either 
personal experience or dates, facts, and circumstances only obtain- 
able by patient labour, and not mentioned in that otherwise invaluable 
book. 

The pith of the whole history of this region, between the date of 
the meeting of the Russian Admiral and General at Port Imperial 
and the close of the war, is as follows :— 

A few days later the allied squadron in the South-East Pacific 
received notice of the declaration of war and orders vid Panama. It 
crossed the globe to the North-West Pacific to find at Petropaulovski! 
every preparation made for its reception. A certain portion of the 
Russian Pacific fleet, aided by military forces, drawn, as we have seen, 
from a point 2,200 miles from the sea, and 3,000 from Petropaulovski, 
occupied a strong position. The result was disaster to the allied 


1 Beechey, writing in 1827, says:—‘‘ Should the North Pacific ever be the scene 
“ of active naval operations, Petropaulovski must doubtless become of immense im- 
“ portance. At present it may be said to be unfortified, but a very few guns judi- 
“ ciously placed would effectually protect its entrance.” 
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arms, and ten days after the fleets had first appeared off the place 
they were returning whence they came. The next year a stronger 
force having again crossed the globe arrived off the same place only 
to find it evacuated. The Russian forces retired from Petropaulovski 
vid Castries Bay and Mariinsk, fixing a firm grasp on the lower 
Amoor. They did so under the guns of the combined fleets of 
France and England. This is in brief the whole story of two years’ 
naval campaign in the North Pacific. 

Forts were thrown up at each side of the entrance of the Amoor, 
and also at Mariinsk, and thus the trading posts were converted into 
strong military positions. 

Collins, who voyaged down the Amoor in 1856-7, mentions seeing 
off Nikolayevsk the hulk of the little “‘Aigun.” She was not iron- 
plated nor did she carry a monsier gun, yet she accomplished a great 
mission and fulfilled a great end. The secret of Russian strength at 
Petropaulovski, and, therefore, the chief cause of our failure, she well 
deserves special mention and remark. The lesson of her origin and of 
her brief career should not be neglected by those who, like myself, are 
students of a great subject. 

At the close of the Crimean war, there were no military posts 
between Shilka—or Shilkinskoi Zavod—and Mariinsk—some 2,000 
miles apart, but communication was kept up by steamers. Of the 
former place, Atkinson,! referring to its mineral wealth, says :— 
** Here both steamboats and their machinery can be advantageously 
“constructed . . . . several of the barges were built here for 
“the first expedition down the Amoor, and here also the party was 
** fitted out with all necessaries and military stores for the voyage.” 
Collins, who visited this place in 1857, alluded to two steamers which 
had already been built there, and speaks of many barges in course of 
construction. He also mentions the drilling of troops, and says the 
river at that point is 600 yards in width, with a depth of seven feet 
over the shallowest bars in a very dry season. He calls Shilka the 
dockyard and naval and military depdt of the Amoor, and describes 
the departure from thence of the advanced guard, 1,000 strong, of 
Muravief’s second expedition down the river in 1857, which having 
been fortified by the blessings of the priests, took its departure under 
a salute from two gunboats lying off the town. Taking these facts in 
connection with the resources of Petrovsk, where, twenty years ago, 
there were “iron and machine works,” and where “guns were bored 
“and cast under a very clever superintendent, having several in- 
“ telligent subordinates ’—it is evident there are 2,200 miles from the 
sea sources of war strength which cannot be overlooked in studying 
the questions of development in the North Pacific. 

At Nikolayevsk, Collins found “anchor chains, guns, hulks, engines 
‘and machinery lying on the beach or preserved in temporary maga- 
“‘ zines.” He remarks that “ the site is badly chosen except as a port 
** of defence,” and he estimated the population of 1,500. Mr. Knox,’ 
speaking of it in 1866, says: “The fourth of the inhabitants are 

1 Atkinson’s “ Amoor.” 
2 “ Harper's Magazine,” August, 1868, and “ Finlay’s North Pacific Directory.” 
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“* directly or indirectly in the service of the Emperor. It has a naval 
‘* establishment containing machine shops, fouridries, warehouses, and 
“ factories.” But so far back as 1858, though it had only been esta- 
blished as a naval base three years before, Mr. Tilly’ in speculating 
on its probable future, says, ‘‘ Whispers were already afloat that it 
‘“* was to be abandoned for a more favourable spot.” This whisper of 
1858 was in 1873 an accomplished fact, for Captain Bax* mentions 
that many officials had commenced removing to Vladivostok, and a 
great deal of the machinery of the dockyard had already been sent 
down. 

Now, at the close of the war, neither Nicolayevsk nor the 2,200 miles 
of river between it and Shilka were properly speaking Russian territory, 
unless nine points of the law of treaties be military force. With this, 
however, we have here nothing todo. In 1857 the whole coast of the sea 
of Okhotsk was created ‘‘ The Maritime Province of Eastern Siberia,” 
with Nikolayevsk as capital.2 In 1858 Muraveif signed the treaty of 
Aigun, which Tilly tells us ‘‘ was completed in three days in the busi- 
“ nesslike manner said to be peculiar to that statesman in his relations 
“with Oriental Powers.” By this treaty Russia gained “ the left 
*“ bank of the Amoor down to the Usuri,” and both banks below 
the junction of these two rivers. The Usuri formed the western 
boundary of Russian territory lying to the south of the Amoor. This 
river flows out of lake Khinka, and from that lake to the sea the 
boundary was left undefined. 

Ravenstein says by the end of that year some 20,000 souls of both 
sexes were settled as colonists on the Amoor. The military forces ex- 
ceeded 7,000, and the twenty-seventh equipage of the Navy then had its 
head-quarters at Nikolayevsk. The seamen of this division may retire 
after 15 years’ service, when they receive a plot of ground, 221. 10s., 
and permission to send for their families, which are conveyed to them 
at government expense. 

In 1860 another treaty was signed, which settled the undefined 
boundary and gave Russia a seaboard down to the river Tumen, in 
lat. 43° N., and consequently a magnificent indented coast at the 
southern extremity. The same year Muravief went to Japan, escorted 
by twelve Russian men-of-war, to seek for the cession of the southern 
half of Sakhalin—the northern half had been previously occupied. 
He was not then successful in his mission, but in 1875 Japan gave up 
her share of the island to Russia. Referring to this, Wallace‘ says: 
“This acquisition is useful merely as a penal settlement, and any 
‘‘ further advance in this direction can easily be stopped, if it should 
“ be considered necessary: an arm of the sea deep enough to float an 


“* ironclad paralyses her expansive power! . . . . encroachments 
“on the Chinese Empire could not be so easily prevented . . . .- 


“ though she may covet certain islands of the Japanese group there is 


1 “ Japan, Amoor, and the Pacific.” 

2 “ Cruize of the ‘Dwarf.’” Captain Bax, R.N. 

3 Afterwards changed to Sofyevsk, and again to Khabarofka, at the junction of 
the Usuri with the Amoor. 

4 Russia.” By Mackenzie Wallace. 
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** little chance of her obtaining them.” It is not necessary to refer to 
the sale of Alaska, and therefore having concluded a very meagre his- 
torical sketch, it is time to take a very rough survey of the territory 
to which it chiefly refers. 


General. 

It would be out of place here to dwell upon the resources, agricul- 
tural or commercial, of the region of the Amoor. The most detailed 
and ample information will be found in Ravenstein, Atkinson, Collins, 
Schrenk, Williamson, and many other books. The possible develop- 
ment of such resources appears to have no limit, but the want of 
population and the inaptitude of Cossacks and Russians generally for 
commercial enterprise or agricultural energy, are drags on the wheels 
of rapid progress. On military grounds, however, we should not shut 
our eyes to the fact that great development is not only possible but is, 
after all, but a matter of time. 

Professor Schmidt! found coal in the valley of the Aigun and Upper 
Onon, and reports good brown coal in the White Mountains. A coal 
mine of the Aigun was, in 1859, worked to a depth of 30 feet. 

At the southern extremity of the Kussian seaboard is Possiette Bay, 
the harbour entrance of which is so narrow, says Captain Bax, “ that 
“it can easily be defended by a small force.” Professor Schmidt 
remarks: ‘The coal here is in three separate layers in clay and sand- 
‘* stone rocks, and is very difficult to get to the water; the largest 
‘* seam is four feet thick, and this coal is closer than that of Dui.” 

Some 60 miles further up is the Bay of Peter the Great, once 
Victoria Bay. It is, roughly speaking, divided near the centre by 
Muravief Amursky promontory, formerly ‘‘ Albert Peninsula,” and on 
the two gulfs or bays thus formed, Professor Schmidt found coal. The 
southern end of this peninsula is separated from a group of small 
islands by a channel called the “ Eastern Bosphorus ;” and here stands 
Vladivostok, or the Golden Horn, formerly Port May. It is described 
by Captain Bax as “a deep and safe harbour, well fitted for defence, 
“‘ and to become the principal naval station of Eastern Siberia.” There 
is a dockyard and a building slip for small vessels, and several war 
vessels are stationed here, the crews of which are landed in winter. 
Captain Bax says at the time of his visit, 1873, there were in the 
harbour three vessels of war, a government tug, and several steam 
launches belonging to the dockyard. ‘‘The harbour,” he remarks, 
“is well capable of defence, and from its position with regard to 
“‘ Japan, the Corea and China will be a most important station in the 
“event of any troubles in the East. Of this the Russians appear to 
“‘ be fully aware by concentrating their forces here and making it the 
‘* head-quarters for the Siberian or local squadron,” which is under the 
‘‘ orders of the Governor-General of Eastern Siberia and distinct from 
** the Pecific squadron.” The harbour is rarely sufficiently frozen to in- 


1 “ Beitriige zur Keuntniss des Russischen Reiches und der augrenzenden Linder 
Asiens.” 

2 Consisting, 1876, of 11 ships, 140 Officers, and 1,200 seamen. “ Statesman’s 
“Year Book, 1877.” 
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terrupt communication. It is into this bay the “Suifung”’ falls. 
Professor Schmidt travelled up it and describes the vegetation on its 
banks as ‘‘splendid,” and he speaks of forests of deciduous trees of at 
least forty varieties, many of which are not found on the Amoor. It 
is navigable to within 70 miles of lake Khinka. The country sur- 
rounding the lake, he says, is flat and marshy, and from the lake to 
the Amoor flows the river Usuri, which affords ample water communi- 
cation. He speaks of this route as that “‘on which the future of the 
‘“* Amoor seems to depend.” 

To attempt to describe or even to enumerate all the various bays 
and harbours between Vladivostok and the mouth of the Amoor, 
would be entirely beyond the scope of this paper. According to 
Captain Bax, the channel entrance of the Amoor is narrow and diffi- 
cult even for vessels drawing but 8} feet. 

As regards ‘“ Sakhalin,” it may be as well to say a few words. 
Atkinson speaks of its “ splendid harbours,” while Schrenk says there 
is not a single good harbour on its whole western coast, though vege- 
tation is better on that side than on the other. Aniva Bay is the 
chief indent; it lies to the extreme south, is 65 miles wide at the 
entrance and 40 miles deep; it is exposed to the south wind, and 
though its two harbours are tolerably well sheltered, they are small. 
Schmidt, who explored the island, continually alludes to the want of 
safe harbour accommodation anywhere near the coal deposits. These 
coal deposits are described by him pretty much as follows :— 

At Tamlavo, on the north-west coast, just opposite the mouth of the 
Amoor, ‘‘ seams 2 to 4 feet thick which, unfortunately, is a bad brown 
“ coal, it burns badly and leaves a great deal of ash.” Further south, 
opposite Castries Bay, is Dui. The end of May and the beginning of 
June is, he says, the busiest time at Dui. The steamers of the Sibe- 
rian flotilla arrive to provide themselves with coal. Later in the year 
they come but seldom. It has also become a very important station 
for native commerce. The quality of coal varies according to the 
seams from which it is taken. Some is hard, black, and shining, 
without much admixture of foreign substance. . . . . Most of 
the coal burns well, thuugh it crumbles so that it can only be loaded 
insacks. . . . . Nocoal seam is more than four feet thick. The 
shipping of the coal is attended with much inconvenience. Steamers 
can only come from Castries Bay in quite calm weather, and are 
obliged to lie two or three days, and often longer, about 1,100 yards 
from the shore to receive the coal, which has to be brought to them 
in flat-bottomed boats, which can only go out in very still weather. 
Still further south, near Sakota, “a coal station was founded, which 
‘has had good results, but which labours under the same disadvan- 
“tages as Dui. . . . . There is no safe anchorage for ships. 
‘“* Further south again, at the mouth of the Nagaski river, there is a 
“ coal seam four feet thick, which rises almost vertically to the height 
“of the mountains. The river is about four feet deep, so that boats 
‘‘ which take the coal to the shipping have convenient places of de- 
“ parture.” There is also coal at Naybouchee, on the east side of the 
island. 
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Before passing from the subject of coal, I wish to draw attention 
to a fact I cannot at present account for. I find from Australian 
statistics that recently Petropaulovski has been getting coal from 
Australia: 8,000 tons were sent there in 1875. Taken in conjunction 
with other circumstances it is a curious fact, and worthy I think of 
note. 

Let us now for a moment turn to the opposite coast of the North 
Pacific. We last glanced at its condition in 1847. Thirty years have 
converted these ‘little known and still less heeded coasts” into great 
centres of advancing civilization. ‘‘ Sitka,” says Whymper,' “in the 
“hands of a Russian company, and Sitka in the hands of its new 
“‘ owners, are already very different things; . . . fora small log 
* house 10,000 dollars (£2,000) is asked.” Passing into British terri- 
tory the face of nature itself is changed—gaslit cities, houses of 
parliament, mines, huge commercial interests, and an English popu- 
lation reckoned by thousands, all have sprung up as if by magic in 
this short thirty years. What is here is a monument to British 
industry and energy—what is not here may well awaken grave 
thought. Conspicuous by their absence are any means of defence. 

The original cause of attraction was gold. There is other mineral 
wealth perhaps still greater, and our great coal port of the North 
Pacific can be had for the asking if the request be only conveyed by 
the muzzles of guns. 

Since 1847 as we have seen the Russian seaboard has been extended 
some 800 miles by re-defining her southern frontier: the same power 
of re-adjusting boundaries has occurred here with a totally opposite 
result. ‘The American frontier has been advanced so that our channel 
entrance can now be commanded by American guns placed on American 
ground. There is an American military post at San Juan within sight 
of our city of Victoria; there is another at Port Townsend about 40 
miles off, another at Puget Sound, and a large military port at Van- 
couver’s on Columbia River, the mouth of which is defended by heavy 
fortifications. The United States are more keenly sensible than we 
are, that fleets without defended bases held by military force are 
inefficient if not dangerous weapons to trust to, and that they must 
not be relied on to protect fixed points. New works are now being 
constructed at the entrance, and for the defence of the Golden Gate. 

Following the coast downwards, San Francisco, or, as the Americans 
call it, “the Queen of the Pacific,” has arisen out of what thirty 
years ago was a splendid yet unknown wilderness. Here now is the 
United States Naval establishment of Mare Island, to which Admiral 
Porter® in hs report attached such vast importance. It is worthy of 
special remark that San Francisco, with its magnificent lines of 
steamers, receives a large proportion of its coal from Vancouver's 
Island! From the south of the United States to the Equator not 
much change has been wrought by thirty years, and casting our eyes 
across to the Philippines we find no new developments of war power. 

The means of repair have been improved at Hong Kong, but it still 

1 « Alaska.” Whymper. 
2 « Annual Report of United States Navy, 1871.” 
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remains a solitary unarmed sentinel; while being a depdt for that new 
war element, coal, its importance has increased. Either it is assumed 
that our fleets will have in war nothing to do but to patiently watch 
their coal stores, or that our prestige is amply sufficient to screen them 
from capture or to save them from being fired. Meanwhile, China has 
developed elements of maritime strength. The erection of a naval 
arsenal at Foo-Chow was commenced in 1867. It now covers 117 
acres of ground; has all modern appliances, such as a patent slip and 
plant capable of hauling up a ship 300 feet long, and 2,500 tons 
displacement: it has rolling mills, foundries, steam hammers, &c., &c., 
and, moreover, has turned out 15 war steamers with an aggregate 
displacement of some 15,000 tons, and carrying in all 75 guns. This 
Institution’ is indebted to Captain Cyprian Bridge, R.N., for a most 
interesting and valuable communication relative to this arsenal. A 
perusal of that short paper calls up serious reflections, when what the 
Chinese Empire has done and is doing is compared with what our own 
Empire has not done nor thinks of doing in the Pacific Ocean. 

But we need not go all the way to Foo-Chow to study celestial naval 
development. Barbarian officials, at the mouth of their own Tyne, 
were recently afforded an opportunity of gathering some useful 
practieal hints on certain elements of naval power. The Times, re- 
ferring to the trial of the “‘ Gamma,” says, ‘“ the Chinese Government 
‘has given us the opportunity of keeping up to date an invention of 
‘*‘ much value to this country in particular. . . . . Theexperiments 
“with the Chinese gunboat are of interest in two senses—Ist. As 
‘throwing further light upon the problem of mounting heavy guns 
“afloat. . . . . 2nd. As showing the farthest step to which a 
“‘ valuable type of vessel has been advanced.” 

Nor is Japan behindhand in this direction. Last year she possessed 
two ironclad corvettes and two wooden corvettes, and she has building 
or fitting out in England three ironclads, one of 2,500, and two of 
1,700 tons. The Mikado spent the greater part of last New Year’s 
day in inspecting the Imperial Naval College, where he saw among 
other things naval heavy gun drill, and witnessed practice from 7" 
m. |. guns, worked by cadets of his navy. The Spectator,‘ referring 
to this, says, “ Japan may well congratulate herself on having so 
“ quickly acquired a large body of Officers as well trained and as 
“‘ efficient as these cadets showed themselves to be” that day. Over 
and above all this the naval means of repair in Japanese territory may, 
perhaps, be considered as likely to offer superior advantages to any 
other in the North Pacific Ocean. 

Before considering our naval and military position, it may be as 
well to glance at those interests which in war we must defend in 
the North Pacific. Be it remembered that the power which can rule 
the North may rule the South Pacific, I will not refer to those 
English nations lying to the south of the equator, except to remark 
that last year the value of exports and imports of Australia and New 


1 Journal, vol. xx, No. 88. 2 29th January, 1877. 
3 “ Statesman’s Year Book, 1877.” 4 10th February, 1877. 
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Zealand was just double that of the whole United Kingdom during 
the year Trafalgar was fought. 

On the west side of the North Pacific 87 per cent. of the export and 
import trade of China is absorbed by the British Empire, and Hong 
Kong accounts for about 25 per cent. of the whole. On the eastern 
side the aggregate tonnage of shipping entered and cleared from 
British Columbia was in 1874 some 312,000 tons, of which 80,000 
tons were British. The total value of exports and imports was over 
£800,000, of which over £212,000 was going and coming to and from 
the United Kingdom. If in addition the whaling trade; the large 
carrying trade done by British vessels between other countries s; and 
the continuous stream of our food supply which has its source in this 
region of the world, it is no exaggeration to say our interests are 
enormous. Their protection, therefore, is a matter demanding very 
-areful consideration in view of these facts :— 

Ist. A great military power has, after centuries of persistent efforts, 
established itself in the north-west. 

2nd. The coast line, the interior, and the communication with th 
interior, are all capable of developing great maritime strength. 

3rd. The naval and military development are out of proportion to 
the commercial and industrial progress of that region. 

4th. Both China and Japan are no longer elements which can be en- 
tirely ignored. 

5th. There is an immense power lying to the east, flanking our im- 
perial lines of communication. 

6th. It is the only quarter of the globe in which our naval operations 
have been complete failures. 

In dealing with matters relating to our naval and military posi- 
tion it is quite impossible in a short paper to do more than roughly 
indicate a few general principles, which appear to demand primary 
consideration. Power of concentration may, | think, properly demand 
first consideration. It depends upon two things, the nature of the 
communications and the amount of movable forces available. Under 
this head, therefore, it is necessary to refer 

1. To telegraph lines by which orders can be conveyed. 2. To the 
routes and means of transport by which forces can be moved. 

From St. Petersburgh to Vladivostok there is a continuous wire, and 
the latter place and Nikolayevsk are similarly connected. There is a 
submarine cable from Vladivostok to Japan, and there is a project on 
foot to connect Vladivostok with Vancouver’s by means of a submarine 
cable having an intermediate station at Atka, the largest of the 
Aleutian Islands, and on which some indications of coal have been ob- 
served. Hong Kong is connected by submarine cable with London 
and Japan. On the latter line there are two land stations at Amoy 
and Shanghai. Vancouver’s Island and British Columbia are connected 
by a land wire with San Francisco. They form, as everyone knows, 
a part of the dominion of Canada, but a message sent from London or 
Ottawa can only reach this part of our Empire through the United 
States. In the unhappy event of war with the States, the first intima- 
tion the great coaling port of the North Pacific would have of probable 
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attack would be telegraphic isolation. A British squadron, if there at 
the time, might get but half a message or a false order, and then the 
wire would be dumb. The nearest point at which telegraphic commu- 
nication with the Admiralty could be re-established would either be 
Panama or Japan, and what might or might not occur while a steamer 
went to either place to ask for the other half of the message, or to en- 
quire as to the correctness of the order ? 

It must be remembered that both the American line to Mare Island 
and the Russian line to Vladivostok are safe from all interference. 
The same cannot be said of telegraphic communication with Hong 
Kong. <A very harmless-looking unarmed steamer could without 
difficulty throw Hong Kong as a telegraph station “out of gear.” 
Telegraphic communication with naval bases has, through Mr. Donald 
Currie, recently attracted the attention of this Institution, and, through 
it, that of the press and public. It is a very important element, 
and some eleven years ago, in dealing with questions connected 
with the protection of our commerce, I referred to it to prove the 
necessity cf developing the self-sastaining powers of naval bases. I 
confess to thinking its application to the operations of sea-going fleets, 
a most difficult and complicated problem, and not without its own 
peculiar dangers. The opportunity it would afford the Admiralty 
Board, thousands of miles away and already over-burdened, of send- 
ing a continuous stream of detailed instruction to the commanders 
of sea-going squadrons would not be without possible drawbacks. 
If naval history proves anything, it proves this—that the com- 
mander of a sea-going fleet must have full discretion, and that his 
success will be proportionate to his self-reliant genius. To tie that 
quality up with coils of cable may notalways be advantageous. On the 
other hand, as a means of affording simple information, the telegraph 
must play a most important part in naval warfare, and particularly as 
regards making known pressing wants, such as force, coal, &c., &ec. 
In my humble judgment, where the line must be submarine, I would 
put telegraphs after, not before the local defences of a naval base, 
which are necessary to render it absolutely independent of the protec- 
tion of its sea-going fleet, and thus to leave that fleet entirely un- 
hampered and free. In the case of British Columbia, there can, how- 
ever, be no room for doubt, for the wire could run through British 
territory, and I conclude this brief sketch of telegraphic communication 
by drawing special attention to the following general considerations. 
In the event of war with Russia or America, both these countries 
could in a few minutes put forces in motion, at or close to their 
respective seaboards. The Russian peace system of cruising is usually 
by squadrons, while our mode of protecting commerce or peace 
cruising is on no fixed system. Our ships are scattered on a station 
at points far apart from each other. They have to be collected by 
sending other vessels after them and thus, while Russia or America 
can in a few moments put forces in motion on their Pacific sea- 
boards, we cannot combine our naval forces in that ocean for weeks, 
perhaps months. Even if we had telegraphic communication with our 
naval bases, our present system and peace arrangements would, on 
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the outbreak of war considerably detract from the advantage which 
such communication would afford. While dispatch boats or other 
vessels were steaming over a station to get a squadron together ata 
certain rendezvous, the circumstances which determined the point 
selected might have entirely changed, and thus the opportunity for 
striking a decisive blow might be lost, or protection to some point 
come too late. Turning to the question of routes and means of trans- 
port, and looking to the western side of the North Pacific, we are, as 
compared with Russia, at a disadvantage. Vladivostok, Nikolayevsk, 
Castries Bay, can all draw elements of force from a point 2,200 miles 
inland by water communication which flows towards them. In winter 
such means of communication are closed, but, says Williamson, “ The 
“‘ winter is very enjoyable; you can scour the country in all directions, 
“‘ marsh, lake, or river, presenting no obstacle. Carts go in a straight 
“line wherever they please, and it is during winter that the great 
“ bulk of the pulse-crop is brought to the seaports.” The intervening 
country veils from view any preparations in progress at this inland 
naval base. The sources of Russian maritime strength are in the 
true sense of the word, localized. Not only is it possible for her to 
sustain a fleet, but it is possible for her to create a swarm of small 
steamers, and to arm them independently of the resources of her 
European dockyards. Whatever naval stores, supplies, or means of 
repair we happen to have on either side of the North Pacific are, so 
to speak, lying on the beach; there never can be any mystery as to 
their state and condition. Our fleets are dependent on home dockyards 
for succour and reinforcements, there is no local power of support, 
no local means of expansion. I believe I am correct in stating that 
even in such a small matter as gunpowder, there is no such thing as a 
British powder mill in the whole Pacific Ocean. If we turn to the 
other side of the ocean, the relative position of England and the 
United States is too apparent to require special remark. Bermuda 
and Halifax are the two imperial fortresses designed and maintained as 
bases of naval operations in the event of such a calamity befalling the 
world, as a rupture between two English-speaking peoples; but we 
utterly neglect the North Pacific. Our North Pacific fleet struggling 
without a base against the war power of the United States would in- 
deed be a “spectacle for the gods.” Taking into consideration the 
distribution of coal, Vancouver’s would certainly be the first point of 
attack. Ifitis to be left to the protection of a sea-going fleet, the 
line to Australia must be left open, till reinforcements from England 
can struggle round the Horn. 

This allusion to the attack and defence of fixed points brings us to 
consider the purely military element involved in this great question. 
The power of purely military concentration at the points of departure, 
or of resistance, should be considered next to that of the combination 
of purely naval elements at those places. In the case of Russia, the 
line of military posts stretching from the Caspian to the Pacific pro- 
vides the force. Captain Burnaby states the military force of the 
district of Eastern Siberia alone to be 18,673 men.' The ample water 
1 “ Ride to Khiva,” page 183. Through an American gentleman I learn that the 
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communication affords the power of rapid concentration. The power 
of launching military force on the Pacitic will increase as regards 
time, in proportion as artificial means of communication are super- 
added. The Siberian Railway Scheme is not only placed at the head 
of all projects of Russian railway extension, but was by the Special 
Commission of 1875 reported as ‘ most urgent.’ 

Once a military force is on the Pacific’ shore it only requires means 
of transport to move to attack. The providing of such transport only 
involves—Ist, the pre-arranged diversion of ordinary trading steamers 
from Japan or United States; 2ndly, their purchase. LHarly in 1854 
Russia took care to provide sufficient means of transport in these 
regions, and found no difficulty in moving considerable bodies of 
troops by sea. She has since much increased her steam transport 
power. 

In the case of the United States the Pacific railway and its branches 
ramifying throughout the whole country would pour into San Fran- 
cisco, as from the neck of a bottle, the national military power of 
America. Means of transport to any amount are ever in that harbour.* 

Now, in view of such considerations as these, some may say these 
ports would be at once sealed by our blockading them. Putting aside 
all arguments for or against the possibilities of effective blockade in 
these days of steam, the very essence of the whole question lies in a 
true, fair answer to this question, viz., have we, or are we under our 
existing arrangements ever likely to have, means at hand to blockade 
effectually and at once either the Russian seaboard or the American 
ports on the North Pacific Ocean? Could we possibly do so before 
expeditionary forces could take their departure? To do so afterwards 
would be useless, unless the fallacy be assumed that we have no com- 
merce and no weak points to protect. Let it be remembered that in 
the matter of time, telegraphs, railways, rivers, our past history, and 
our existing arrangements, are each and all against us. 

Remembering this let us now very briefly consider our purely mili- 
tary powers of concentration to resist attack on possible naval bases. 
The fleet neither can be relied on nor can be used for the purpose. 
Major-General Collinson, to whom this Institution is so deeply in- 
debted, has already pointed out the importance to us of establishing a 
strategic position near the Japanese Islands, and has drawn attention 
to the effect Russian and American developments have had, and are 
having, on the strategic value of Hong Kong. I hope he will not con- 
sider it presumption on my part if I venture to take this opportunity 
of declaring my earnest support of his views on this most important 
matter. The fact that in war our China fleet must draw coal cither 
from Vancouver, New South Wales, or home, is a very serious matter 
indeed. One of the greatest difficulties we shall have to grapple with 
number of men in garrison at Vladivostok is 3,000, a large portion of which are 
seamen. 

1 “ Statesman’s Year Book, 1877.” 

2 A Central Press telegram which appeared 15th February stated Russian troops 
were concentrating at Vladivostok. 

3 The number of United States steam vessels belonging to Pacific ports was (1875) 
245. 
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in war, and must now prepare to meet, is the protection of our coal 
lines; and considering that Russia has coal of her own in these 
regions, the absolute necessity of our possessing coal mines of our 
own in Chinese seas is too apparent to render it necessary to say 
more. I would also venture to draw very special attention to the 
very important part the Sandwich Islands must play in maritime war 
in the North Pacific. The care taken by the captain of the Russian 
frigate “ Diana” to obtain the issue of a proclamation of neutrality 
immediately before the declaration of war reached our Pacific fleet in 
1854, sufficiently indicates that the Russian Government is not blind 
to the strategic value of these islands. Lying as they do between the 
lines of inter-communication between our Pacific colonies, they com- 
mand them. To keep strictly within the limits of my subject, how- 
ever, | must confine myself to the points we have, and therefore con- 
fine my remarks to Hong Kong and Vancouver’s Island. 

The ordinary garrison of Hong Kong is about 1,000. If we take 
Hong Kong and Kowloon together the population is some 133,000, 
out of which only 6,000 are Europeans or Americans. It is no un- 
common thing for 12,000 Chinese emigrants to pass through Hong 
Kong in a single year. It would not, perhaps, attract much special 
attention if a few thousand came from the far north. Now, Professor 
Schmidt tells us that the district surrounding Vladivostok is strewn 
with Chinese settlements, that these people, though Chinese, call 
themselves Man’sa or free people, that these settlements were rapidly 
extending in the newly-acquired territory between the Usuri and the 
sea, and these Man’sa were looked upon as Russians. We cannot 
altogether shut our eyes to facts like these, nor should we forget 
Allum the baker. All our means of repair, stores of supply, and all 
our coals are here. And under certain contingencies the presence of 
some thousands of Man’sas—whose arrival might attract no immediate 
suspicion—might increase the work of the small garrison, especially 
if the Man’sas had a natural desire to spread the blessings of freedom 
they have enjoyed, and a patriotic wish to give “ autonomy ”’ to Hong 
Kong. 

The want of a strong war garrison for this point may, in certain 
contingencies, become a “burning question;’ Hong Kong is not 
alluded to in our mobilization scheme. 

Singapore is 1,500 miles from Hong Kong, 73 days’ steam. Perhaps 
in a great’ emergency some infinitesimal help could be obtained from 
thence. Vladivostok is about 1,600 miles, 8 days’ steam ; the Man’sas 
might get large aid thence. According to the Overland China Mail 
the powder magazine is exposed, and there is not a single fortification 
that could prevent an enemy’s ship from entering the harbour at 
either end. I am fully aware that the magic word “ torpedoes ” is now 
supposed to cover every such deficiency and every such defect here, 
and indeed all over the world. The ‘ mitratlleuse”? was to do every- 
thing for the French, but the experience of 1870 proved that the true 
value of scientific appliances in war does but follow, and is dependent 
on very commonplace things, such as the practical application of the 
old saying, “a place for every man and every ian in his place.” 
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The next point to consider is Vancouver’s Island. There is no time 
to enter into the natural though neglected advantages this place 
affords for a naval base. I must, however, briefly refer to the coal 
mine of Nanaimo. In 1875, the out-put was over 110,000 tons. 
There were three companies at work, with plant including eighteen 
engines, six steam pumps, and communication by railway with the 
coaling wharves, which are 500 feet long, with a depth of water 
sufficient to permit the largest Pacific Ocean steamer to come along- 
side. The director of the Canadian Geological Survey pronounced 
“the Canadian Pacific coal field to be of vast extent.” Now, the 
established garrison of—not Nanaimo, nor yet of Vancouver's Island 
—but the whole territory known as British Columbia consists of 200 
local militia, composed of two companies of infantry and a half 
battery of artillery. By the last Inspector-General’s report, 1876, it 
appears but 7 Officers and 69 men was the strength of the force at 
the last inspection—that the clothing was worn out, and that ammu- 
nition for the guns of the half battery of artillery had only been 
supplied very recently, and tne friction tubes, the only ones pro- 
curable, were “entirely unsuited to the guns”! There is no doubt 
about the efficiency of the personnel of this force so far as it goes, and 
it is well it is so, for if ever attack should come, it will be the 
military forlorn hope of our empire of the sea in the North-Hast 
Pacific Ocean. No reinforcements, no stores, and no succour can 
reach that loyal band. Not even torpedoes can come to its rescue, for 
the whole channel entrance does not belong to us. In the case of 
war with America they could not stop the advance of military force 
turning the flank of British Columbia. In case of war with other 
Powers we could hardly intrude torpedoes into waters which do not 
belong to us, nor blow up an enemy’s ship within three miles of a 
neutral shore. So far as I am aware, there are a few guns lying un- 
mounted at Esquimalt, but Nanaimo is as it was when described by 
Captain Mayne, R.N., 1857, in the safe keeping of “the Company’s 
“old bastion, on which are mounted the four or five honey-combed 
‘*12-pounders with which the great Fur Companies have been wont 
“to awe the neighbouring Indians.” I do not know a more unique 
practical example of the true value of the theory of “home defence ” 
indiscriminately applied, than the fact that it is expected 200) English- 
men, 15,000 miles away from reinforcement or help, can keep at bay 
the whole war power of the United States, or defy any expeditionary 
force Russia might be able to dispatch either from Vladivostok, 
Nicolayevsk, or Petropaulovski. A steamer leaving the latter port 
and averaging eight knots would be in Nanaimo in fifteen days. Re- 
inforcements, &c., can only reach it through the Straits of Maghellan. 
A steamer with the same speed leaving Plymouth could not reach 
Nanaimo much under eighty days. There is no mention of Van- 
couver’s in our mobilization scheme. 

Such then, so far as I am able to learn, are our military prepara- 
tions for defence in the North Pacific Ocean. The Canadian Pacific 
Railway is not marked ‘most urgent,” it has been simply shoved 
aside by our Empire and considered as a Colonial speculation which 
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might not pay. British Columbia is too out of the way to be con- 
sidered, it must take care of itself—and take care of “our heritage 
‘the sea” as well! 

Preparations are in progress for the construction of a graving dock 
at Esquimalt, and when it is finished the responsibilities of the 200 
loyal Canadians in war will be doubled. If there are no sick, 100 will 
be available for the defence of the dock, and the other 100 must be 
responsible for the protection of Nanaimo, while Victoria and New 
Westminster are being requisitioned. 

As regards naval preparations, we have always on Chinese waters, 
and also between Vancouver’s and Cape Horn, fleets ample for peace 
purposes. They have no power of expansion in war. There are 
naval stores at Esquimalt sufficient for two years for three ships. 
Owing to the absence of any fixed system of patrolling in peace—it 
would be hard to say, on an emergency, how soon our Pacific fleet 
could be concentrated on any given point, probably not for a couple of 
months. 





Conclusion. 

This historical sketch opened in 1513 with the discovery of the 
Pacific. The preceding year Henry VIII had created the Admiralty 
Board in happy ignorance of the existence of that ocean which covers 
two-fifths of the whole world. That Board exists to this day, and on 
it rests huge responsibilities. They range from a tiny detail of boat 
construction to the principles and practice of a strategy which must 
hold the globe in its strong grasp. It must protect a commerce as 
houndless as the sea, and secure the communications of an “ Empire 
‘‘on which the sun never sets.” We expect it to do all this without 
either an ‘Intelligence Department” or a “ Mobilization Scheme.” 
Great importance is attributed to applying the principle of localization 
to military forces settled down in the shires of England, while but 
little heed is taken of the fact that the support, the supply and the 
maintenance of our fleets all over the world is centralised under the 
roof of the Admiralty in Whitehall. 

We have spert millions on extending the dockyard accommodation 
and resources of home dockyards—as the sole base of operations which 
must cover the world. We are content to leave the Great Pacific 
Ocean, with its 70,000,000 square miles of water, to the care of 
scattered ships without any local power of expansion, withont power 
of self-support, without adequate means of repair or stores of supply, 
without even a sufficiently protected base or any fixed system or plan 
of operations. If in these days an army marches on its stomach a 
fleet cruises on its coals, but as I have so frequently pointed out,’ we 
leave our coal lying about the world in unprotected positions at the 
mercy of any passing cruiser. I think I am quite correct in stating 
that if war breaks out to-morrow it would find our fleets without any 
system by which their supply of coal could be assured, when com- 
munications would not be perfectly safe. All these matters, and things 

| Vide “ Protection of Our Commerce, 1866,” “Imperial Strategy.* Journals of 
Royal United Service Institution and Royal Colonial Institute, Ke. 
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it is expected can be arranged for at any moment, by the happy in- 
spiration of the surviving representative in the direct line of that 
Board which Henry VIII created, ignorant of the existence of more 
than half the world. 

It may be said it was absolutely necessary to spend miilions on our 
home dockyards to meet the exigencies of a great naval war. When 
that event happens the enormous resources of private firms, situated 
within a few miles of such dockyards, will be, as regards private work, 
almost idle, while between our fleets and squadrons abroad and their 
dockyards oceans intervene. If I may revert to my very old theory—it 
more than ever appears to me now that had one half the money which 
has been expended on dockyard extension at home since I humbly 
made the suggestion—ten years ago—been expended on the creation 
of a real dockyard in the other hemisphere, our naval position would 
be incomparably stronger now than it is. When a Royal dockyard on 
the Thames was practically abolished, a fitting opportunity offered for 
seriously considering the necessity for an Imperial dockyard at Sydney, 
and a strong uaval base in British Columbia. As science and me- 
chanical contrivances advance so must the necessity for real, substantial, 
and complete means of repair increase. Our fleets and squadrons in 
this great Pacific Ocean may call means of repair like “ spirits from 
‘the vasty deep:” the question is ‘“‘ will they come when they do call 
“ for them ?” ; 

These great home dockyard extensions are an index and a solid 
sign of a national belief that we must be prepared for a great naval 
war. Let us for one moment turn to the purely military aspects of 
such a contingency. As many years ago I ventured to point ont from 
this place, we cannot carry on a naval war without all our naval bases 
and coal depéts being strongly garrisoned by purely military forces, 
but our mobilization scheme does not even mention a single naval base, 
does not provide for the security of a single coal depot. If we were 
plunged ina naval war to-morrow, and there are not sufficient garrisons 
forthcoming at once, the action of our fleets would be paralysed by 
having to protect their own bases from possible capture. The Admiralty 
would apply to the War Minister for garrisons for the Imperial 
strategic points, the War Minister would apply to the Admiralty for 
means of transport for troops and military stores perhaps to be sent 
elsewhere. 

Standing at the edge of that ocean of administrative responsi- 
bility, which has neither been fathomed or explored, the War Minister, 
like Nunez, may look over it towards the Admiralty, whilst the 
Admiralty, far beyond his official view, may be like Albuquerque 
at the other side in the great “straits” of construction and “intent, 
“‘ perhaps, on being about to produce the most magnificent ship in the 
“ world.” Thus, in the administration of our Imperial war, power is 
the opening history of the Pacific Ocean reflected. Following that 
history, we have seen on one side steady, persistent naval and military 
progress; on the other, a great nation with infinite resources recently 
tried in the furnace of a great war. Between them lies part of that 
vast ocean on which British commerce predominates, where there are 
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interests of stupendous magnitude, and on the shores of which are 
thousands of English homes.’ How best to protect that commerce, 
to secure those interests and to guard those homes, is neither a purely 
naval nor a purely military problem, it is a complex question only 
to be solved by a true application and a just combination of both 
Services. 

While the military mind apparently fixes itself on matters which 
ignore the fleet, and the naval mind seemingly overlooks the Army, 
aud the eyes of the press and public are fixed on Turkey, it may be 
perhaps as well to have thus drawn attention, however inadequately, 
to a subject which refuses to separate the services or to divorce two 
elements which are helpless by themselves. 

When we boast of our material wealth, our resources, and our 
seientific skill, let us remember they are for war purposes at present 
localised m these small islands, while the area of their application 
must extend over the whole globe. 

When we proudly point as a proof of all these things to the most 
magnificent ships in the world, let us remember the story of the little 
* Aigun.” 

Those who take no heed of arrangements for combining naval 
power with military force should remember this, that on the 4th Sep- 
tember, 1854, on the Coast of Kamschatka, English and French blood 
was shed like water “as a testimony against them.’* On the desolate 
shores of Avatchka Bay may still be seen the graves of those who 
that day fell, helpless victims to this very principle, truly applied by 
our enemy, a willing yet useless sacrifice to their own country’s 
neglect of Russian development in the North Pacific Ocean. 


Mr. Kerry Nicnorts: Mr. Chairman, ladies, and gentlemen,—TI did not suppose 
for one moment that the honour of opening this discussion would devolve upon my- 
self. I am desirous of saying a few words upon the very able paper to which we have 
listened, as I have travelled over nearly the whole of the ground laid down. Captain 
Colomb has referred to our naval position in the China seas, and the North Pacific, 
and I think, considering the vast interests which we have to protect, not only as 
regards the development of industry and trade in China, but likewise in regard to 
the encroachments of Russia in the north, that our position in Hong Kong is not so 
strong as it might be. We have the fact that Hong Kong, although a magnificent 
position, viewed as a strategical base, is at the same time entirely unprotected, 
although the inhabitants of Hong Kong, I think, contribute £20,000 a-year for 
their defences. Captain Colomb has referred to the subject of coal in this part of 
the world, and I think that that is one of our great features of weakness in regard 
to Hong Kong. Our squadron in those waters, which has at the same time to pro- 
tect our interests in the treaty ports of Japan and China, is dependent for its coal- 
supply upon the Australian colonies, 5,000 miles away. Captain Colomb has 
pointed out to us the advantages which Russia has in the possession of coal in the 
island of Saghalien, which she purchased two years ago from the Japanese Govern- 
ment on account of its deposits of coal and iron. He has also pointed to the fact 
that Russia in that part of the world has received from the Australian colonies 8,000 
tons of coal during the year, and he would like to have an explanation of that. I 
might presume to advance one, and it is this: that the coal mines of Russia in that 














' T am informed, on reliable authority, that in British Columbia there is within 
range of the guns of an enemy’s cruizer £3,000,000 worth of British property. 
2 Total killed, wounded, or missing in the Allied squadron, 216. 
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position are comparatively undeveloped, and that the coal at this period is of com- 
paratively an inferior quality, and in order to adapt it for steam purposes, they have 
recourse to the Australian coal, which is of very superior quality. That, I think, 
will explain the difficulty ; but we must not lose sight of this: that as these mines 
become more developed, the quality of the coal will no doubt improve. It is sug- 
gested that it would be desirable to procure a position in the Japanese islands, to 
strengthen our coal supply. We know that coal mines exist at Nagasaki in Japan, 
but coal is by no means uncommon in China. There are vast deposits of coal on the 
Yang-tse-Kiang, not far from Shanghai. There is a point I am desirous of alluding 
to at the present time with reference to the island of Formosa. Formosa is situated 
100 miles to the north of Hong Kong, and 80 miles from the mainland of China. It 
has an area of 14,000 square miles, and a fine harbour at its south-western extremity, 
in the neighbourhood of which there are some very rich coal deposits, and if we 
could obtain a concession of some of these coal deposits, under proper development, 
they would become of material importance not only to our position in the China 
seas, but also in regard to our position in India. There is another point to which 1 
will allude before I leave the coast of China, and that is the relation that country 
bears to Australia and its coal supply. Australia is only briefly alluded to in the 
paper, and I think one of the great features would be in any future development of 
our naval operations on the coast of China to maintain an open roadway or approach 
from the Australian colonies, so that at any time we might not have our coal supply 
summarily cut off. With regard to Vancouver’s Island, I can quite appreciate the 
immense importance which Captain Colomb has attached to that as a strategical 
point. The vast coal deposits of Vancouver’s Island must render it always a strong 
point with us if we can only maintain it. There is no reason why Vancouver's 
{sland and British Columbia should not become the great coal emporium not only of 
the North Pacific, but of the whole of western America. The whole of the western 
American steam traffic is dependent upon the supply of coal from Vancouver and 
British Columbia, and I think, in view of these immense advantages, we cannot do 
better than strengthen our position as much as possible in that direction. Captain 
Colomb has referred to the Pacific Railway of Canada, and that as a strategic base 
cannot be over-estimated. I have travelled across from San Francisco to New York, 
und can therefore bear testimony to all that has been said in favour of the Canadian 
Pacific Railway. The conveyance of a force from New York to San Francisco 
would only take about seven days, and we might, if we had the Pacific Railway, be 
enabled to accomplish as much for our important dependency of British Columbia. 
Captain Man: I do not know, sir, that I can add very much to the information 
that Captain Colomb has given to the meeting, but, as I happen to have been for 
some years in that part of the world bordering upon the Amoor, I may perhaps 
venture upon a few remarks. I think the great landmark of Russia’s doings in those 
regions dates from the Treaty of Aigunt in 1858. Mr. Tilly, who writes upon the 
subject, tells us that General Muravief made that treaty in three days, but he does not 
tell us the lever that was used. To find that lever we must go back 200 years, tothe 
time when Russia met the Chinese on the River Amoor, and was driven back. It 
sounds strange in these days to think of the Chinese driving back the Russians, but 
that was the truth. They defeated them on more than one occasion, and took the 
prisoners to Pekin, where they remained and were formed into a corps of banner- 
men. Russia then sent a religious mission to Pekin, with a view of looking after 
their spiritual welfare. The result was a semi-diplomatie establishment, which kept 
the home Government well informed, and enabled them, at the time when we were 
tapping at the gate vid Tien-tsin, to use their influence so successfully that, while by 
the favoured-nation clause in the Tien-tsin treaty they gained all the advantages that 
European nations gained, they also, by a stroke of the pen, got transferred to them 
the whole coast-line of China down to the Tumen River, which divides it from the 
Corea. General Muravief appeared at the head of an army, and China, at her wits’ 
end, could refuse nothing to her friends. Besides, according to the belief of intelli- 
gent and well-informed Chinese, the Russians put it to them whether their influence 
vis @ vis the allied commanders would not be of great service. At any rate, be this 
as it may, we know the result. The whole of this coast-line was handed over. As 
it is now, with the entire shipboard in the hands of Russia, she has a most magnifi- 
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cent position. She comes right down to the Tumen River. But if you will follow 
the frontier line, you will see that the two northern provinces of Manchuria stand as 
a wedge run up into Russian territory. Ido not believe anybody who knows what 
iz going on in Central Asia will believe forone moment that Russia will be satisfied 
with that. I do not think it is possible that she can be for many reasons. By that 
same treaty of Aigunt, Russia has the right of navigating all the affluents of the 
Amoor. Mr. Tilly, writing in about 1870, said the Russians were preparing flat- 
bottomed boats to take advantage of that clause in the treaty. I know positively 
that they have commenced to use those boats, that they are endeavouring to force 
their trade up the affluents on the southern bank—up the Sungari and the Nonni. 
Mr. Tilly tells us that the Sungari is not navigable higher to the south than Petuna, 
but I can assure you that it is. The Russians have had steamers at Kerin, the capital 
of the province of the same name, on two occasions, and they have there attempted 
to open trade. The Chinese, with that clause of the treaty thrown at them by the 
Russians, really do not know what to do. 

Captain Colomb remarked, quoting from Dr. Williamson, a very enterprising and 
Jearned missionary of the Bible Society of Scotland, that this country was frozen so 
completely over during the winter that the grain is carted down in that season. As 
far as we western foreigners are concerned—British, Americans, Germans, and 
French—the whole of the trade for us is during the winter months, because the 
tracks are perfectly impassable during the summer. But if Russia has what she 
claims—the right of navigating the afflluents during summer—her trade will go down 
by boat, and we have no such right. Therefore she would have an immediate advan- 
tage over us in that respect. But supposing, what I believe some day will come 
true, and not long first, that Russia will overstep more than she has done already 
the Amoor, it becomes a very important question for us as a mercantile nation. 
That country, since the close of the Taeping rebellion, when by reason of the tre- 
mendous number of fighting men taken away from it, it became uninhabited, has 
been receiving an enormous influx of Chinese immigration. These people have done 
wonders for the country, and many have brought with them a knowledge of foreign 
articles, and of course with the knowledge, the want. Those wants are now supplied 
principally by ourselves at the treaty port of Tingtzie, on the south coast of Man- 
churia. ‘The year before last the amount of trade that went in there in foreign 
bottoms amounted to over one million sterling, and of that Iam sure £600,000 was 
British. So it is of some consequence to us that we should keep that trade open, 
and that we can keep it open if Russia advances, is impossible. Our trade going in 
at Tingtzie, stops where it meets the Russian line ; it never crosses the frontier. 

With regard to the port at the mouth of the Tumen, IT believe it is not open all 
the year round. Iam strongly under the impression that the inner bay, at any rate, 
is blocked by ice. I feel tolerably sure that if the outer bay could be used certainly, 
the inner harbour could not. I do not think it possible that troops, for instance, 
could be landed there during the winter months. I have been two winters in the 
country, and I can say that the weather is often terribly severe. It is much the 
same as in Canada, ané during the spring, when the ice breaks up, there are tre- 
mendous fogs. I think that is one reason why Russia will not be content with her 
present boundary. I do not consider the port of Posiette is at all what some 
writers have thought it: as I mentioned just now, I do not think it is accessible at 
all seasons. 

There was one thing Captain Colomb mentioned—the Foochow Arsenal. China 
has done wonders at that arsenal. Captain Bridge, I believe, wrote and spoke in this 
Institution on that subject. That arsenal was founded by a remarkable man—a 
lieutenant de vaisseau in the French Navy. Iam sure everybody in this room who 
has been in China will bear me out in that. His name is Giquel, and he is now at 
home, but shortly going out again. 

That China should increase in the way of maritime strength I for one think one of 
the best things that could happen. The policy of this country should be to 
strengthen China and Japan, particularly in the maritime line. With a strong 
Chinese fleet such a thing as a great slice of country, of vast importance to a nation, 
being handed over without anybody in the world knowing anything about it will be 
impossible. Just look at the Corea. There is a nation we know very little about. 
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rhey, in the most absurd way, got into trouble with their neighbours eighteen 
months ago, and but that the thing was stopped by China putting down the disturb- 
ances amongst the gold-miners, the Russians would have certainly crossed the 
Tumen. Would they ever have re-crossed it ? 

Mr. Raveystern: I have listened with the very highest interest to the very able 
paper read by Captain Colomb, and I have learned a great deal from it. Much of 
that which I intended to have said has been anticipated by Captain Man. On military 
and naval matters I shall not give an opinion, because not being a military or naval 
man myself, you would treat my opinions with a certain amount of polite contempt. 
But I say military strength and naval strength must be maintained by material 
resources, and on those [ may be permitted to form an opinion. The country which 
you see marked down in his map, and which the Russians have taken possession of— 
the region of the Amoor, and the coast region to the Tumen River—is many times 
larger than Great Britain. Only a comparatively small portion is capable of being 
developed in agricultural respects ; at the same time, near the south of the Amoor, 
where the Sungari enters and leads into Manchuria proper, all our European cereals 
can be grown with success, and though the grapes are sour, I do not doubt that the 
Russians when they get further south, will find them more palatable. The country 
possesses other advantages, which must make it of great importance in military 
respects. It possesses all that is needful for building ships. Near Nerchinsk you 
find capital iron, as much as you like. A coal-field strikes right across the Amoor 
region to within a short distance of Nikolayevsk, and this coal-field, which has only 
begun to be worked experimentally, does not contain the tertiary coal of the sea- 
board. It contains jurassic coal of very superior quality, and when once these coal 
mines have been developed, no doubt Russia will be perfectly independent of any- 
body else’s coal supply. You have coal and iron, and, thirdly, you have magnificent 
forests, hard and soft woods, woods suited for the finest furniture as well as for the 
most magnificent ships, for though most of our ships are built of iron, iron is not 
the only thing that enters into their composition. The Russians have the means there 
of floating a navy, but what have they done to develop these means? I say, nothing. 
{f this country had remained under the able government of a man like Muravief, we 
should have to speak very differently now! but to Muravief have succeeded others, 
men of less ability—I will not say of less honesty—and the country has actually 
made no progress since the day on which | published my book, that is, 1860 or 1861. 
The whole population numbers about 40,000 souls. Most of these are Russians— 
military settlers. What do they do to increase the population? ‘They do not take 
a leaf out of the book of those New Zealand Commissioners who take away the pick 
of our population: who only take servant girls with the very best of characters and 
of the most perfect physical strength, who take our very best men and carry them to 
New Zealand, in order to produce there, on Darwin’s principles, a fine and mag- 
nificent race. Those persons who have the management of the Amoor certainly 
have never studied Darwin’s works, or they would not take to that region the very 
scum of female European Russia. Instead of importing respectable settlers, they 
import criminal women, and these women find husbands readily amongst the small 
Russian officials and the soldiers who dwell there, for those poor wretches have 
Hobson’s choice when in want of a wife. I do think that is a bad system to follow, 
and it is one which has led to no success. In order to develop the resources of a 
new country, you must have strong, energetic people, honest people above every- 
thing, if rough people; but here you have the roughness without the honesty, 
therefore the resources of the country have not been developed, and instead of 
the Amoor sending its coal to Australia, or to other Pacific stations, the Russians 
from Kamschatka have actually to go to Australia for their coal. As to the 
coal mines of Saghalien, that island has not a single port available for a militery 
harbour. Atkinson says that it has; but Atkinson never was there, and the book he 
wrote on his “travels” is a mere fiction. There is not a single harbour, and the 
coal which is now being worked is certainly not being worked on a large scale; for 
the output two years ago only amounted to 5,000 tons. On one other point I should 
like to offer a few remarks, and that is on the harbour of Vladivostok. The Russians, 
fancying the possession of these ports would give them the dominion of the east, 
that is on the other side of our continent, have named the settlement which they 
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founded upon it “Dominion of the East.’ ‘This “Dominion of the East” was 
visited a few months ago by the German man-of-war “ Hertha,” and one of the 
officers sent 2 description of it to a paper, where I read it. According to his descrip- 
tion, the place certainly is a naval settlement. There is a so-called equipage; that 
means about 2,500 men, sailors and soldiers, to man a number of ships. Besides 
that, there are storehouses or sheds; but they have no dockyard properly so-called. 
They draw all the supplies from abroad, and this is very important. The minor 
harbour is frozen up usually from November to March. This rather astonishes me ; 
for Castries Bay, much further north, is sometimes open to December; but all along 
this eastern sea-coast as far as the Russians have gone down the climate does not 
improve, as far as the winter is concerned. It improves in other respects, for whilst 
in the north we have only coniferous trees, in the south we have deciduous ones. 
‘The Russians have no arrangement for building men-of-war—no stores and no forti- 
fications. It is the mere beginning of a town; and as this German officer found it, 
it looks as if it were a sort of temporary settlement, a stage for something better. 
They had intended to scttle down there, and to convert it into a big naval station. 
Its capacity, as far as the harbour is concerned, would have enabled them to have 
converted it into a magnificent naval port; but, finding how disadvantageous it was 
in other respects, and hoping also that’ something better would turn up, they have 
stopped progress for the present. At the same time they are making efforts to colo- 
nise the country near. Some Coreans and Chinese fugitives live already in that 
country, and they seek gold in the rivers. The Russians are trying to colo- 
nise, and if you think of the immense population of Russia, if you think of the 
83,000,000 or more who inhabit the Russian empire, you must admit that to 
colonise a country like this ought to be an easy thing to Russia; and it would be in 
our interest too, for rather than that the Russian population should overflow in our 
direction, we would wish it to overflow towards the Pacific. One other disadvantage 
of this port of Vladivostok is this: it has no communication with the interior of 
the country, and if you want an example of the misgovernment of a country, you 
may find it here. The Russians have now been in possession of the whole of this 
district up to the Kinkha Lake for years, but they have not constructed a road, and 
only a wretched path connects this magnificent port with the interior. Communica- 
tion, in fact, is only kept up by sea, and every single article is supplied from abroad, 
and not from the immense country which lies behind. One of the very first things 
which they ought to have done would have been to have established a first-rate road 
to the south, in order to counterbalance that immense disadvantage of the Amoor 
running towards the north-east instead of the south-east—running into an inhos- 
pitable sea instead of into the hospitable sea of Japan. 

Colonel Crossman, C.M.G., R.E.: Some seven or eight years ago I ha, pened to 
be in the north of the Gulf of Tartary, and had an opportunity of visiting Castries 
Bay, and also the coaling stations in the Island of Sakalin. I quite concur with 
the last} witness as to the class of population that the Russians send to these places. 
At Castries Bay, in 1868, there was a small naval station. As far as I remember, 
there were twenty-five wooden houses, one long barrack, and about sixty or seventy 
convicts, with a small garrison of soldiers, under the command of a lieutenant- 
colonel of the Army. ‘Lhe place was not fortified, but at that time their great naval 
station was at Nikolayevsk ; but since then they have very rapidly advanced down to 
the south, and, of course, Castries Bay was only a mere temporary place of refuge, 
as Vladivostok probably is now. As to the coal at Saghalien, certainly at present, 
being worked from the surface principally, it is not of very good quality, although, 
such as it was, it was reported by several of the engineers of Her Majesty’s ships, at 
the time, as being very fair for steam purposes. There is no doubt the whole of 
that coast of Saghalien is full of coal. But, on the other hand, along the whole of 
that coast there is not a single harbour where a ship can lie at all times. I went up 
in a ship that was going to take in some coal for a private Company, and there was 
very great difficulty in getting it on board. I remember, on one occasion, there was 
a German vessel which had been lying there for forty days, and had to continually 
beat off and on before she could get an occasional day on which she could bring the 
coal on board. The coal cost, I think, about 1/. a ton, although it was done by 
conrict labour; and if you caleulate the cost of taking ships up there and bringing 
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them back again, and taking off the coal which costs a pound a ton at the pit’s 


“a i mouth, you will see that it will be more expensive almost to get it there than to bring 
p- ; it out from England or from Australia. The coal is worked very badly indeed at, 
at : Nyashi. The men work in very small, narrow galleries, crawling in on their hands 
a E and feet ; they throw the coal into trucks without wheels and then send it down to 
d. i the shore; but if you go further south to Yesso, at a place called Eyama, the 
nes ; Japanese have been working the coal mines on a much better principle. The coal is 
- j much thicker than at Dui. It crops out on the hill side, and they had a tramway 
- 5 made down to the water. I believe this, that Russia, having now got the Island of 
iva e Sakalin, will not rest until they get hold of the island of Yesso opposite, and that 
sf 5 very important and one of the best harbours in these seas—a port which is always 
ce ry open during winter—the harbour of Hakodati, a harbour which is easily capable of 
oe fe being fortified and which commands the whole of the North Pacific. It has been 
t, B said once or twice, that we ought to take possession of some place out there, in order 
“4 _&§ to have possession of some better strategical point. The question is, how are we to 
i i get it? We cannot go to war with China or Japan. We cannot well seize 
iS fs a port in Japan or the Island of Formosa. As regards Formosa, there is no harbour 
a f at Taiwan-Foo at all. It is a mere bad, open roadstead. The only good harbour in 
a E Formosa is Keelung, near where the coal mines are being worked. I do not think 


we can look forward to taking possession of any of these places that have been men- 
tioned, and, therefore, the only thing to do is to make Hong Kong as strong as 
possible, and so secure our only strategical point and coaling stations in the China seas. 
Mr. Straneways: I should like to direct the attention of this Institution to the 
part of the paper which alludes to the question who is to pay for all the works that 
are required to maintain the strategic points of the empire. We had a paper at the 
Colonial Institute, a few days ago, from Captain Colomb, after which a discussion - 
; took place. I do not intend in any way to go into the naval or military point of the 
¢ M question, for a reason analogous to that which actuated Mr. Ravenstein who pre- 
L 
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ceded me, that, as I belong to that profession which has the reputation of being, 
with the sole exception of the Army, the most modest going; if I was to discuss 
military matters, I should, as he suggested, most likely be considered to be talking 
about thinzs that I do not understand. But the question of the maintenance of 
these strategic points involves, first of all, the question of the jurisdiction over the 
territory on which these strategic points are situated. Now, the chief strategic 
points that Captain Colomb has alluded to, not only in his paper to-day, but in his 
paper the other night, are situated in those colonies which possess representative 
; institutions and responsible Governments. It is a matter to which I wish especially 
bs to direct the attention of members of this Institution, because it is a point that is 
not sufficiently considered in this country ; and it may probably occur, when these 
: matters come to be decided by the Government, that the opinions of a large number 
be of naval and military men will be taken on the subject. I say that they cannot 
forget the constitutional points involved in it, and those are, that these large colonies 
are, except for one or two purposes, independent Sovereign States. They cannot 
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2 declare war, they cannot make peace, but the Parliament of this country has no 
‘s authority whatever over them. ‘The Queen reigns oyer them, but the Parliament of 
. this country and the responsible Ministers of the Queen of this country have no 
{ uuthority whatever over them. Now, Captain Colomb has alluded to the main- 


tenance of these strategic points as essential to the welfare of England. ‘There is 
: another matter that is essential to the welfare of England, and there are considera- 
5 tions that, as Captain Bedford Pim specially pointed out a few days ago, will appeal 
> to that part of every Englishman in which he takes very great interest, that is the 
part which requires to be supplied with food. It is well known that more than 
two-fifths of the whole necessary food of this country has to be introduced from 
2 abroad, and although there are no doubt a very large number of persons in this 
4 country who would be very greatly improved in health if they were put on half 
rations for twelve months, yet, on the other hand, there are many millions of people 
to whom putting them on half rations for twelve months would mean absolute star- 
vation. A hungry man is not a reasoning man, and when the question of food 
supply comes up, as it most certainly will, then comes forward the immense import- 
ance of maintaining these strategic points. I would submit, without touching upon 
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the naval or military question, that it is not necessary to blockade the ports of 


England in order to cut off the food supplies. Our food supplies are drawn chiefly 
from three large sources, from Russia, Southern Europe, and from North America. 
Now, if such an alliance could be brought about as would induce those countries 
which supply us chiefly with food to unite against us, it would not be necessary for 
them to blockade the shores of England, it would be sufficient for them to prohibit 
the export of food, and by prohibiting the export, they would entirely cut off our 
supply. Therefore, when you see the way in which a combination can be formed 
against us, it becomes the more essentially necessary that such steps should be taken, 
throughout every part of the British Empire, as would tend to make the formation 
of such a combination of less evil to this country than it otherwise would be. I 
should wish further to direct particular attention to this. Those maps do not show 
the whole of the British Empire, they only show a comparatively small portion of 
it. If you turn to the immediate left hand corner of that map, and have a tolerably 
powerful magnifying glass, you will be able to see the small island in which we 
happen at the present time to be residing. But the English Empire is seventy times 
the size of that little island, and the Empire of England, if such steps are taken as 
those which Captain Colomb has pointed out, can, with the help of England, protect 
itself against any combination that can be formed against it. Again, the other 
portions of the British Empire can supply England with every particle of food that 
she requires. I have alluded to these matters with a desire of impressing per- 
manently upon you the importance of the question. I say that I believe that these 
great colonies will not join England in any matter of general defence, any further 
than they do at present, unless Englishmen, who reside in these colonies, are per- 
mitted to have equally with Englishmen, who reside within the United Kingdom, 
the power of having some voice in the question of declaring war or making peace. 
The CuarinrMan: We cannot touch politics in this place; we only deal with naval 
and military questions. : 
Mr. Stranaways: I have endeavoured to avoid the political question so far as it 
had any relation to party politics. I was not going to allude to what had been done, 
but simply to point out to this Institution the importance of the subject, and 
further, that they cannot attain their end without considering those questions which 
{ am forbidden to allude to on this occasion. I will not sin against the rules of this 
Institution, but I will conclude by saying, the question that is prohibited is the one 
great question that must be considered, and without that we cannot bring about the 
end which Captain Colomb has suggested, and which suggestion was received with 
hearty and deserved applause in this Institution. i 
Commandsr Gurpon, R.N.: With regard to the coal supply of San Francisco, it 
draws three-fourths of its supplies from either this country or Vancouver's. Strange 
to say, nearly one-fourth of the coal supply of San Francisco comes from England. 
A large fleet (I have seen 70,000 tous of British shipping laying at anchor at one 
time in the harbour of San Francisco) goes out there every year using coal as ballast ; 
only about one-fourth of the coal that they use there comes from American territory 
itself (Monté Diablo, I think they call it). They sell English coal there, nearly if 
not quite as cheaply as Vancouver coal, and there is only a difference of about a 
dollar in the ton in consequence of its being a drug in the market. I do not think 
the establishment at Mare Island, at the present moment, is of any great con- 
sequence. They have just built a graving dock, but up to that they were dependent 
on a floating dock with which they managed to capsize one of our frigates (the 
“Termagant’”’) a few years ago; however, the American Government has been 
spending a great deal of money during the last three years there, and we have no 
means whatever on the Pacific coast to meet them or any foreign squadron. I think 
it would be very wise if the Imperial Government in connection with the Dominion 
Government, would build a dockyard such as is necessary for our fleet in the Pacific 
at Victoria, Vancouver’s Island, and also to establish a certain number of troops 
there! The harbour at Victoria could be very easily defended ; it is naturally of 





1 I would venture to suggest a battalion of Royal Marine Light Infantry and 
two batteries of Royal Marine Artillery as the most suitable; as such would be 
under the orders of the Admiral on the station, and the men capable of exchanging 
with those of the squadron. 
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immense strength, and comparatively very little money would enable it to defy any 
naval force that could be brought against it. 

Mr. Broap: With your permission I should like to express my thanks to Captain 
Colomb for his paper. I have a very deep stake in the Colony of Hong Kong, 
although I have never been there: my wife has large property there, and I certainly 
take an interest in everything that pertains to the advantage of that colony. I can 
fully endorse all that has been said by Captain Colomb, and I am glad to have heard 
the remarks made by those gentlemen who have also addressed us. I do hope and 
trust the interests of that colony will receive the serious attention and consideration 
of Her Majesty’s Government, and that those who are so deeply engaged in mer- 
cantile and other pursuits in that colony will receive that protection which they have 
a right to receive at the hands of Her Majesty’s Government. 

Hon. ArtHur Kinnarrp, M.P.: Having had the advantage of hearing the 
lecture delivered by Captain Colomb, I wish to make one or two observations in 
reply to what dropped from our friend Mr. Strangways. I am not going to touch in 
the least upon politics, but Iam sure that if an appeal was made from the Govern- 
ment of this country to the colonies, it would have a hearty and cordial response. 
Have we not had a proof of that? Did not Canada come forward and show that 
its people were of the true old stock, by forming a most effective militia? I think 
that both in the Colonies of Australia and New Zealand the same spirit now exists. 
At this present moment, infinitely to their credit in New South Wales, the revenue 
is such as to show a surplus of one million, and I believe that these people, animated 
as they are by royal hearty feeling to the mother country, would co-operate with us 
in every possible way. I hope the result of this lecture will be, that the military 
and naval departments and the Government of this country will combine to make 
some appeal to the colonies, because their own interests are equally and deeply 
involved with ours, and I for my part, have no fear that they would heartily co- 
operate with us in this most important matter. 

Mr. Scotr Russett, F.R.S.: I came here to be instructed and I am afraid I 
have very little to say that would be instructive. I have heard, with very great 
pleasure all that Captain Colomb has said upon this subject. I have some acquaint- 
ance, if not with the colonies from my presence there, at all events with colonial 
men, and I do think it very important that we should provide in the Pacific, and in 
the places where we have our very large colonies, or rather E would call them those 
very large portions of the empire, some strong strategical points on which we could 
concentrate, not only the military defences of the empire, but also the naval defences 
of the empire. And when you consider that coal is now almost as important as 
gunpowder, I think that next to keeping your powder dry, you should add this, 
keeping your coal safe. I have an objection, however, to multiplying minor points 
of defence; and I think we may commit a great blunder by making weak defen- 
sive preparations in minor points. I think we should oniy make few and strong 
defensive preparations, because if you put your coal and all these matters of supply, 
and your small ships and guns, and so on, in certain places which are too numerous 
and not sufficiently important and well defended, you are doing this, you are placing 
the supplies at points most convenient for the enemy to appropriate to themselves. 
Hoping then, that your points of defence will be most efficient but not too 
numerous, I would certainly say it was of great: national importance to call atten- 
tion to having powerful fortresses, very large harbours admirably supplied with all 
the supplies necessary for naval and military puposes in the colonies of the empire, 
but not little ones and not too many of them. 

Commander CyprIAN BripGe, R.N.: Perhaps I may be allowed to point out one or 
two errors in the very able paper to which we have listened. I have visited almost 
every place of which Captain Colomb has spoken, and as I have been quite lately at 
Vladivostok, I may be able perhaps to throw some light upon the subject under dis- 
cussion. The harbour of Vladivostok is not closed, as Mr. Ravenstein said, for four 
months in the year, but for two; nor is it closed until late in December, and it is 
open again early in February. In proof of that I may mention. the present Governor 
of Eastern Siberia, an Admiral in the Russian Navy, came out from Europe in the 
French mail steamer to Hong Kong, and went on from there quite late in November 
to Shanghai, in order to reach the head-quarters of his government at Vladivostok. 
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He could not have reached it till well on in the month of December. I was assured 
by Russians and other people that the harbour is open early in February, and that it 
is not closed for at the outside more than two months. I had the authority of 
Admiral Krantz, who commanded the French squadron in the China seas, for assert - 
ing that Poisette Bay, as a rule, is open during the whole year, and it was his idca 
that the unfinished state of the settlement at Vladivostok was owing to the fact that 
they were prepared to make a move still further south to Poisette Bay, where they 
would always have open water at every season. The dockyard and establishments at 
Vladisvostok are certainly not what they would be supposed to be from the exvres- 
sion “ dockyard”’ or “arsenal.” The dockyard at Vladivostok is a mere shabby yard, 
enclosed by a broken-down fence, with one or two very worn-out boilers, and an 
extremely ricketty pair of shears. Those “ geometrical shanties” of which Mr. 
Ravenstein spoke were when I was there, eighteen months ago, rapidly approaching 
completion. They are very large and extremely well-built barracks and storehouses 
of masonry roofed with iron, but they are being built at another point of the harbour. 
The inner harbour, or Golden Horn, is three miles long. The dockyard and original 
establishment were opposite the entrance, but the new buildings of which I spoke, 
and which were in course of erection during my visit in August, 1875, are a mile and 
a half further on, or about half-way up the shore, where they are not so easily 
exposed to shell fire from ships as if they had been constructed in the original posi- 
tion. The harbour of Vladivostok is one of the finest in the world. There is the 
outer harbour, or Eastern Bosphorus, then the inner harbour, or Golden Horn, which 
turns direct to the right, with water so deep that in the ship to which I belonged, 
which drew nearly 24 feet of water, we swung with her stern up close in shore ; we 
certainly were not more than 50 yards from it. It abounds in coal of a quality, 
though not good near the surface, still sufficiently good to be of use. We could see 
from the stern of the ship the seam of coal cropping up close to the water’s edge. 
I went on several short excursions in the neighbourhood with a brother Officer and 
geologist, and we discovered another seam of coal a mile further inland. It appeared 
to him to be of a better quality than that which showed near the water’s edge. We 
brought on board some specimens, and they were tested, and though not “good, it 
was still of sufficient value to make it useful to get it. It would be easily worked and 
easily brought on board. With regard to the amount of coal Captain’ Colomb says 
had been sent up to Pet ropaulovski, early last year I went on board a Russian man- 
of-war, the captain was going round through Behring’s Straits to visit the northern 
shores of their new possessions in Eastern Siberia, and he told us large quantities of 
coal had been sent up to nes ski. There was no concealment about it. The 
coal was merely sent up to form the basis of supply for ships going up there to open 
up the new country round on the north shore of eastern Asia. I believe the Russians 
themselves in civilised Russia—St. Petersburg and Moscow—hold very much the 
same opinion that we do as to Russian de velopment in the east, and they believe 
their country is far more developed than it really is. In support of that I can tell 
you the following story. When the new Governor came out to Hong Kong, he 
was a fellow-passenger with the Governor of Hong Kong, Sir Arthur Kennedy, and 
during the time he was waiting for his steamer to go on to Shanghai, he was the 
guest of Sir Arthur. An officer told me that when calling upon him at, Government 
House, two Russian ladies, the wife and sister of the Governor, asked him to give 
them some idea of what Vladivostok was like, and he seeing that they were under 
the impression that they were going to a very different place to what it really was, 
hardly liked to say anything to discourage them. Among other questions, they asked 
him if the Government House there was as good as the Government House at Hong 
Kong, which is a very fine building, and if it had a ball-room. Now, when I was 
there the Government House at Vladivostok was composed of logs placed together 
like a Canadian log-hut, and the whole building was not very much larger than this 
theatre. So that, although I should be very sorry to say anything which would 
appear to take away from the importance of watching Russia’s development in these 
quarters, I think it is desirable we should know that there is something to be said on 
the other side. 

The discussion was then adjourned, on the motion of Lieutenant CHAMPION, 
R.M.L.I., to Tuesday, May 29th. 
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; Masor-GexeraL COLLINSON, R.E., in the Chair. 

4 Lieutenant Cuampron, R.M.L.I.: No one, Sir, is more capable of thoroughly appre- 


ciating the importance of the lecture to which we listened with such interest and 
attention on Friday afternoon, and to the important information elicited by the dis- 
cussion which followed, than yourself. Considering that but a short time ago you 
showed with considerable perspicuity the facilities that were at the disposal of a well- 
organised hostile power for making a successful descent upon England, I think you 
must this day stand aghast at the totally unprotected state of our Colonies. That 
feeling of fear for the Colonies is shared in by a great many people, and I think it is 
a great pity that in our Institution we have not a custom of embodying the opinions 
and views of such meetings as these upon all matters of Imperial import, in the form 
of a resolution, because I cannot fancy for a moment that anyone in authority has 
either the time or opportunity to wade through the voluminous and sometimes dis- 
es cursive debates held in this Institution. for the purpose of arriving at the views of 
e the scientific and experienced officers of the services, and also of many others. I hope 
the Council, however, Sir, will give this matter that attention which many authorities, 
far greater than myself, consider it worthy of. Now to the subject of the lecture. 
We have heard a great deal, and I thiak it is scarcely necessary that we should hear 
so very much more to convince us of Russia’s aggrandisement and rapid progress in 
Asia, upon the Pacific side. We have also had our attention drawn, not too strongly, 
z to our great interests in the Chinese seas, and how those interests are threatened by 
| x the Russian advance. The totally unprotected state of Hong Kong, considering its 
2 strategic position, has also been fully discussed. I think, therefore, upon these points 
we are fully enlightened, and thoroughly satisfied. Before I go into the more 
general question, then, on which the lecture touches, and into which it in fact merges 
itself, I will remark upon what seemed to me to be a slight discrepancy as to the 
depth of the Amoor River, both at its mouth and higher up. It will be in the 
recollection of any senior officers who are present here to-day, that during the 
war with Russia, after the disaster at Petropaulovski, and after the Russians had 
evacuated that place, there was a certain Russian frigate called the “ Dwina,” having 
‘ i on board a portion of the garrison, women and children, and quantities of stores from 
3 3 Petropaulovski, that was blockaded in Castries Bay by an English frigate, which I shall 
; 4 not name. More by good luck than good management, Sir, the “ Dwina ” escaped, got 
3 4 into the Amoor, and was towed some 200 miles, I think, up the river. The “ Dwina,’’ 
l A answered to the first-class frigates of our own navy at that time, and, I think, like 
6 i them, she must have drawn at least from 18 to 22 feet of water. Giving her the 
1 “a mean draught of 20 feet, it is evident the depth of the Amoor must be considerably 
5 m greater than that suggested on Friday, which was, I think, from 8 to 12 feet at the 
t; 4 bar. Now, Sir, while we consider the question of the defence of Hong Kong, we 
2 ‘ need not separate that question from the wider subject of the general protection of 
, a all our Colonies and strategic positions, in fact, if I recognise the tone of the lecturer’s 
address, I feel pretty satisfied that his desire is not only the defence of Hong Kong, 
but that all the strategic positions should be fully and comprehensively considered in 
one grand scheme, upon the security of which depends entirely our maritime supre- 
: macy in foreign seas, and the safety of our Colonial Empire. I will venture in the 
short time allotted to me, therefore, to offer a few general remarks upon the subject, 
and to make a proposal. In the first place, there is a point that seems to me to be 
entirely lost sight of in considering the defensive powers of this country. The 
defensive power of this country is peculiar and exceptional ; it consists almost, if not 
. altogether, of naval elements. We are peculiarly and singularly situated; in fact, 
no nation has boundaries that are so universally washed by the sea, to commence 
with. We have twuv boundaries only which are coterminous with those of other 
nations; one is the northern boundary of India, the Himalayas, and all that range 
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that stretches from sea to sea, and the other is the boundary line between the United 
States and Canada. With respect to the defence of the latter, we need not give our- 
selves the slightest anxiety, because America is peopled from our own population ; 
she has the same ideas, the same views, the same objects and aims as ourselves; she 
is developing by the side of our own family, she speaks our own language, and imitates 
our own institutions to a certain extent, and she will never encourage the art of war 
with a view of promoting that which she knows never can follow in the wake of a 
warlike policy, namely—wealth, progress, and national development for her people. 
With respect to the northern boundary of India, I think if we govern India with 
wisdom, practically, and not sentimentally, if we do not allow native princes to have 
armies of 30,000 men at their command, and to take possession of fortresses like 
Gwalior, and if we keep asharp look out on the tribes beyond the boundary, and take 
care that no hostile combinations are made against us without timely warning, I do not 
think the fate of India need cause us any alarm from that quarter. I consider that if 
India falls from our grasp, it will be from internal, not from external, causes. However, 
these are matters that are not at this moment directly connected with the lecture, 
and the consideration of these two boundaries will not, therefore, controvert the 
statement J have made, that the defensive power of Great Britain consists chiefly if 
not altogether of maritime elements. But in maritime powers there are, and must 
be, military elements, which in themselves are more or less nautical, not after the 
manner of an army with a distinctive department and administration pulling one 
way, while the naval element pulls another, not at all; but I mean a military element 
that shall not only be connected with the naval elements, but actually dovetailed, as 
it were, into the naval elements, so that they will, combined, thoroughly complete 
our maritime power, and establish it beyond the seas where it is weakest. We must 
have the two elements working together, if we expect our defensive power to have 
anything like a real and stable basis far from home. With regard to these military 
and naval elements which make up our defensive power, we have to arrive then at 
one conclusion, How are we to get at the combination so desirable? how are we to 
produce a naval and military combination that shall work together and make up a 
comprehensive scheme of Colonial defence ; for the whole of our Empire, as we havo 
observed, with the exception of one or two very small boundaries, is almost entirely 
washed by the waters? Very easily indeed. In the first place, it is a simple matter, 
though not a pleasant one, to fortify all our strategic points, to establish coaling 
stations and dockyards in proper positions, for money is the only question, and that is 
a matter that can essily be got over. But the point we fail in generally is in organi- 
zation, and that will affect the question of manning these fortified places, and the 
personnel of the force required comes chiefly under consideration. Let us first of all 
run over the principal strategic points. Vancouver's Island, Falkland Islands, some 
portions of the West Indies, St. Helena, Cape of Good Hope, King George’s Sound, 
Port Philip, Hobart Town, Hong Kong, and the Island of Perim in the Straits of 
Babelmandeb, barren and bare as it is, lies hard by Aden, and is capable of being 
fortified to great advantage, and commands, if ever a place commanded anything, the 
passage to India as effectually as the Suez Canal. There are many others which the 
gallant lecturer has pointed out here and elsewhere which may require fortification, 
and dockyards, and coaling stations, and so forth. Now comes the point, the per- 
sonnel. You require for the defence of these distant positions peculiarly organised 
and trained soldiers, who are familiar with embarkation and disembarkation ; soldiers 
who are familiar with ships, and with ship life and ships’ boats; soldiers whose 
organization is such that they can be transferred hither and thither, from pillar to 
post, either to add to the strength of any particular point or for the purpose of 
making a descent upon any other particular point, as it may seem wise and good in 
the opinion of the commanding officer of the station at any moment, without con- 
fusion, difficulty, or delay ; soldiers who will be able to increase, if necessary, the 
ships’ companies on foreign stations, who can fill up the gaps caused by death, disease 
and battle, who can relieve the ships of blue jackets required to man torpedo boats 
and vessels built upon foreign stations without difficulty, so keeping the ships’ com- 
panies up to their full strength ; in fact, and in a word, the soldier best suited for 
these varied duties, and best adapted in every way to consolidate the military and 
naval elements of our fleet, and to make it a really comprehensive machine, end to 
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give it strength and completeness, our Royal Marine Corps used as a Colonial force ; 
you cannot do better than employ Marines for this purpose. You have an army in 
England, and you prefer not to have an offensive policy, but to fight only upon the 
defensive. The defensive policy only entails upon us an army for the purpose of 
holding India. In this very theatre, some time ago, a War Office authority informed 
us that there must always be in Great Britain 40,000 men at least, ready to be thrown 
into India at a moment’s notice; we have 63,000 men there already, and about 
21,000 occupy some portions of the Colonies, whose places I have no doubt could be 
advantageously occupied by marines ; however, we won’t interfere with that question, 
because they only occupy certain strategic points close home. The total strength of 
the army is 183,000 men, of whom we have therefore left 99,000 in Great Britain ; 
this gives us apparently a good strong nucleus for the army of England herself, 
formed as it is chiefly by volunteers and militia, and supported by the fleet ; showing 
more clearly than ever that you have no men to spare, that you must depend mainly 
upon your fleet, and that the defensive power consists almost entirely of maritime 
elements. My proposal then is this, that you do not alter the strength of the army 
by a single man as it stands at present, for it is scarcely equal now to your require- 
ments, and if you commence any offensive operations 1t will be as much as ever your 
army can do to undertake them on an effective scale, and they will have to fight as 
they have heretofore fought, ten to one; however, that won’t alarm us. Therefore, 
I suggest, that you increase the Royal Marine Corps from 13,000 to upwards of 
35,000 men; the figure 35,000 was nearly reached once before by the Royal Marines, 
when it never took any part in the defence of our Colonies, but simply manned our 
ships, so that I am not stating anything original or out of the way. In the increase 
you take in hand you should bear in mind that the defence of the Colonies would 
form a new element altogether in the employment of marines, and reorganization 
would be necessary ; you would therefore attach to the present force an engineer 
branch, so that you would have your infantry, artillery and engineer branches of the 
Royal Marines, chiefly employed for the defence of the Colonies, and for manning 
ships of war on foreign stations:—this is my proposal, Sir, it is an inexpensive one, 
although the numbers may be startling ; you would not get troops that could do the 
same varied duties for the same money. You may try ‘it as best you may, but in 
organising the Royal Marines upon such a principle as this, you will find that it is a 
far less expensive way of proceeding than by having troops from the army employed 
for the purpose under a separate administration from the navy, and because you are 
not fond of having armies abroad, surely there is everything further to say in favour 
of an increase of the Royal Marines under such altered circumstances. The Colonies, 
it must not be forgotten, will willingly share in the expense. There may be people 
here, Sir, who will perhaps say, “ It is all very fine for you, a marine officer, to seek 
for pleasant Colonies and nice foreign stations, where you might recruit your health, 
and, perhaps, your shattered fortune, for we know that soldiers are not good finan- 
ciers. Be that as it may to them, I will answer that we are proud of the mighty 
Empire that we serve, and desire the consolidation of her people ; and that, so long 
as Great Britain and her Colonies are one and all secure, so that wherever an 
Englishman plants his foot upon English soil he can feel that he is safe, it will be 
our proud privilege with others to appropriate to ourselves, with all due modesty, 
that famous old Roman passport, Civis Romanus sum. 

Captain BepForp Pim, R.N., M.P.: It has been my good fortune to visit nearly all 
the places named by Captain Colomb in his most valuxble paper, and especially the 
Pacific. I was stationed there six years, and I have since given great attention to 
opening out our communications with the distant Colonies in the Pacific. On this 
occasion I propose to confine my remarks entirely to the Pacific, because there I 
think I have had more experience than in any other parts mentioned by Captain 
Colomb. Iam sorry to say Captain Colomb is strictly correct in his statement that 
the defences of Vancouver’s island are simply ni/. I am indebted to an honourable 
gentleman, who has travelled a great deal, for the Report on the state of the Militia 
of the Dominion of Canada for the year 1875, by Mr. W. E. Vue, Minister of Militia 
and Defence, and as that gives the exact statement of the defences of Vancouver's 
Island, with your permission, I will read it:—“ At Victoria and Nanaimo there are 
“ two companies of infantry, clothed and equipped as rifles and in a very efficient 
VOL. XXI. 22 
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state for any service. At New Westminster, on the Frazer River, there is a good 
‘company of infantry, and also a battery of artillery. It is suggested that a battery 

be mounted at MeCanley’s Point, on the promontory which projects between the 
‘harbours of Victoria and Esquimalt. In the absence of a ship of war, which 

occasionally occurs, there is not a gun, nor any kind of protection for the costly 
* naval stores in the dockyard on the one side, nor the city of Victoria on the other. 
‘ A piratical cruiser of small force, entering by the Straits of Fuca, could destroy the 
“ whole place.” The gallant lecturer has given us a still more depressing account, 
but I thought the official account would be best to read to the meeting. Captain 
Colomb tells us :—“ By the last Inspector-General’s Report, 1876, it appears but 
“ seven officers and sixty-nine men was the strength of the force at the last inspection, 

that the clothing was worn out, and that ammunition for the guns of the half- 
‘ battery of art illery had only been supplied very recently, and the trichiontahen; the 
‘only ones procurable, were entirely unsuited to the guns! There is no doubt 

about the efficiency of the personnel of this force, so far as it goes, and it is well it is 
‘ so, for if ever attack should come, it will be the military forlorn hope of our empire 
‘of the sea in the North-east Pacific Ocean. No reinforcements, no stores, and no 
* succour can reach that loyal land.” Every word of this is strictly true ; the island 
of Vancouver is absolutely defenceless. A small man-of-war in the Straits of 
Juan de Fuca could lay in ashes Victoria and Nanaimo, without possibly losing 
a man, and when this meeting reflects that at Vancouver’s Island we have every 
atom of stores for our squadron in the North Pacific, very weak as that squadron 
is, only seven ships,—when they reflect that all our coal is drawn from that source, and 
that our ships are unfit to keep the sea under sail, and obliged to rely upon machinery, 
and therefore coals, for their movements, I think this meeting will very clearly under- 
stand the critical position in which we are placed, at this moment, in the North 
Pacific. So far as Vancouver's Island is eoneerned, I should not be doing my duty if 
I did not point out to this meeting that this state of affairs is scarcely creditable, to 
use a very mild expression. At this moment, lying in San Francisco Harbour, there 
are eleven Russian ships. Now nobody, I am quite sure, who has gone into action, as I 
have, with the Russians, can fail to feel that they are as gallant, brave and dashing a 
people as you would meet with anywhere. Nelson, our greatest authority, said, 
“ Board a Frenchman, but out-mancuvre a Russian,” showing what he thought of 
the bravery and pluck of the Russians. At this moment there are eleven ships of war, 
flying the imperial flag of Russia, at San Francisco Harbour. To my certain know- 
ledge they are in the most splendid order. They have about 2,000 men on board, 
and a larger number of guns than we have in the very weak squadron we have in the 
Pacific, distributed from Chili right up to Esquimalt’in Vancouver, so that they may 
be taken in detail with the greatest possible ease. Are those ships stationed in San 
Francisco for the purpose of attacking Turkish men-of-war, or merchant ships? I do 
not think any man in this meeting will tell me that those ships are stationed there 
for that purpose. Any one with half an eye must know exactly the purpose they are 
stationed there for, and I maintain energetic measures ought to be taken immediately 
to strengthen our force out there, and to place ourselves beyond the smallest: chance 
of disaster in those seas. But how are we to doit? Since I left the station I have 
taken the greatest possible interest in the means of communication with our distant 
Colonies. Here is a book that I wrote in 1863 ; I will quote a few lines from it. 
What does the Duke of Newcastle, then Colonial Secretary, say with regard to our 
communications with Vancouver's Island, and that state of affairs exists at this 
moment, although perhaps in a worse form ? He uses these words. The Duke of 
Newcastle, then Colonial Secretary, from his place in the House of Lords, last session 
(1862), said—* A short time back, when there was an apprehension of hostilities with 
“the United States, he was unable to communicate with the Governor of British 
“ Columbia for the space of six weeks, there being a possible chance of any despatches 
“sent vid Panama falling into hostile hands.” (The Gate of the Pacific, p. 5.) 
Now, Sir, you are a very great authority upon these matters. I know of no one who 
could more properly have been in the chair this day than General Collinson, and I 

want to ask you, supposing Russia was to declare war against us, in six hours from 
the time that war was declared, the commanding officer of those eleven ships in San 
Francisco would have the declaration of war in his hands; in four days very moderate 
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steaming, at eight knots an hour, he would be in Vancouver's Island ; but how long 
would if take before our ships were informed that war had broken out? I will 
undertake to say not six hours but six weeks, and what would be the result ? 
Absolutely, Victoria, Esquimalt and Nanaimo and all our stores might be laid in 
ashes, and our ships taken in detail from Esquimalt right down to Valparaiso, the 
miserable seven ships that we have, not worthy of the name of ships, for the “ Shah’ 
is always out of order, and the “Opal” can hardly be moved, and four of the others 
are gun-boats. I will read you the list and the whereabouts of the ships to prove 
this :— 





Guns. Men. 

“Shah” (Peru).. ee e ée 26 ee 602 
“ Amethyst”? (Chili) .. ne Ae 14 “e 220 
Opal”? (San Francisco) ma 14 ar 232 
“Fantome” (Sandwich Is lands :) oa 1 wa 125 
“ Albatross’? (Panama) At a: 4 ae 125 
* Daring” (Esquimalt) ae oe A << 126 
‘Rocket ” Pe! o* ne A «e 72 

66 1,502 


Total number of guns on the station 66, and men 1,502. The Russians have 75 guns 
and upwards of 2,000 men in effective ships that will keep the sea under sail as long 
as their provisions will last. I ask, is that a proper position for a great nation like 
this to be placed in? I am bound to state, and I hope the Chairman will not say I 
am using strong language, that it is a disgraceful position for us to be in. Every one 
of us is proud of our Colonists ; they are true Englishmen, and yet we are incurring the 
fearful responsibility of allowing those men to be slaughtered, really mown down, 
without taking the smallest trouble in the world to afford them assistance. We can- 
not even let them know in Vancouver's Island till they are shot down, that war has 
been declared. That is a terrible state of affairs. I think I have said quite onengn 
to show, so far as the defence of Vancouver’s Island is concerned, we really are in : 
most deplorable condition. Now, I am going to ask the attention of every man 
present on another point altogether. At the commencement of this century this 
great country of ours had sufficient area cultivated to maintain its people in food; but 
since then the population has more than doubled, and the fact that our insular 
position at the commencement of the century was our very greatest safeguard, is now 
quite reversed. The insular position of England is its greatest danger. There is no 
question that England could be besieged as easily as Metz or Paris, and you could 
besiege England with perfect ease, not in the English Channel but from Vancouver's 
Island. Is this meeting aware that from Vaucouver’s Island is now commencing the 
sailing of an enormous fleet of ships? They begin to leave about the last day in June, 
and steam homewards until October, bringing to this country six million quarte rs of 
grain, without which this nation cannot subsist. Is the meeting aware of this fact, 
that more than half of our food comes in from abroad, and that if there was an 
enormous rise in provisions in this country the very institutions we hold most dear 
would be imperilled? How could you expect our proletariat to behave as they did 
in the Lancashire famine, when they have every trade connected with shipping stopped, 
not alone cotton, and nothing at all to eat? The whole aspect of affairs is most 
dangerous. We have not a single ship told off to convoy that grain to us, and yet 
six million quarters will shortly commence sailing from San Francisco, bringing us the 
grain without which we positively cannot subsist, for we never, in this country, have 
more than six weeks’ supply of provisions at any one given time. That is a consider- 
ation I am very anxious to impress upon this meeting. I assure you some of our very 
best statesmen have hardly awoke to the fact that that is the case, and they still 
persist in the belief that the insular position of England is its greatest safety. 
Nothing could be more fallacious ; it is its greatest possible danger. If that is so, 
surely something ought to be done to awaken our Government to a sense of the great 
danger we are in. I for one consider my gallant friend Captain Colomb has done 
noble service with this magnificent paper of his. Mey papers I have heard, and 
much as I have seen of this sort of thing, I do not think I ever listened to a paper 
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that contained such a mass of valuable information. But surely we should not allow 
the great facts divulged in that paper to fall to the ground without taking some steps 
to make them known. This Institution is a first-class institution. In this Institution 
some of the best plans and projects are put before the world that you can possibly 
conceive, on naval and military matters. Captain Colomb has done great service in 
bringing this before us now. I am entirely in the hands of the Chairman, but I am 
simply going to suggest that he should be requested by this meeting to transmit to the 
Minister for War, to the First Lord of the Admiralty, and to the Colonial Secretary, 
a copy of the paper by Captain Colomb, entitled, “ Russian Development and our 
“ Naval and Military Position in the North Pacific,” and at the same time to call the 
attention of those ministers to the defenceless condition of Vancouver’s Island and 
Hong Kong, to the weakness of the squadron in the China Seas and the Pacific, and 
to the totally unprotected state of our merchant ships, now about to sail with a grain 
supply of six million quarters for home consumption. I simply make the suggestion, 
and, if it is followed, I think the Chairman would be adding to the many great 
services he has already rendered to his country. 

The CuarrMan: I do not think it is in the power of a meeting like this to take 
such a strong step as to make any communication, or enter into any direct corre- 
spondence with the Government at all, because we are only a sort of subsidiary 
meeting of a great Institution. This is not a general meeting of the whole Institu- 
tion, in which they act as a body, it is only an occasional meeting of it. We could 
not let this go any further than the Council of this Institution ; we must leave it to 
them as the representatives of the Institution, in default of any general meeting of 
members, to act as they think proper in the matter. I could express that it is the 
general opinion of this meeting that something should be done, and leave it to the 
Council to act as they think proper. (‘‘ Hear, hear.”’) 

Colonel Ruopres: The information I am about to furnish is from Consul the 
Honourable Henry Rhodes, who is the Consul of His Majesty the King of Sweden 
and Norway, and also Consul for His Majesty the King of the Hawaiian Islands, and 
who resides at Victoria, Vancouver’s Island. It was only on Thursday last that I 
happened to meet him in London, at the hotel where I am stopping, and his name 
being the same as my own, he sought my acquaintance. I mentioned to him about 
the meeting taking place in this Institution, and asked whether he would not attend 
to give any information that he could, in respect to Vancouver's Island. He has 
kindly attended to-day, and will have the pleasure of giving you some particulars on 
this subject. He has also furnished me with notes, from which I am able to give 
you the following information. He has been a resident at Victoria since the com- 
mencement of 1859, and has also been about thirty-two years living on the Pacific. 
In respect to Captain Colomb’s lecture on “ Russian Development, and our Naval and 
‘Military Position inthe North Pacific,” and the total defencelessness of the imperial 
and provincial interests of the Dominion of Canada, Mr. Rhodes recommends that an 
efficient naval and military force should be stationed at Esquimalt and Victoria. At 
the present moment there is a naval station and dockyard belonging to the Crown, in 
which large supplies of naval stores of all descriptions are held, including large 
coal depéts and powder magazines. The coal is obtained from Departure Bay 
(Nanaimo), about 80 miles up the coast, where coal mines abound of excellent 
quality for steam purposes. With regard to the coal, I believe Mr. Consul Rhodes 
will be able to afford some very valuable information. During the last two or three 
years the visits of vessels of war have been very infrequent, and during the last two or 
three months the naval force has been principally represented by the steam gun-boat 
“ Rocket,’ manned with about seventy men. This gun-boat is small, and very slow, and 
took nearly twenty days to accomplish the passage from San Francisco to Victoria— 
a distance of 750 miles, which distance is frequently made by the American mail- 
boats in from 68 to 96 hours, or three or four days. I met a gentleman this morning, 
who has only to-day arrived from Victoria, and spoke to him about this discussion, 
but am sorry that he is not able to attend here to give any information. I asked him 
one or two questions with respect to the naval force that was there, and especially 
with respect to the gun-boat “ Rocket.” He says that the “ Rocket” has two guns, 
one 61-pounder and one 100-pounder, or a 7-inch bore. The gun-boat has only seventy 
men all told, and they are very closely packed. He also says that the “ Rocket” can 
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steam about eight knots an hour, but generally only three. It is supplied with the 
old engines. It is about seven years old, and is one of the worst boats in the Navy. 
He says also she cannot steam against a strong wind, as her voyage from San Fran- 
cisco proves. Mr. Consul Rhodes informed me that the existing naval dockyard, 
situated at the entrance of Esquimalt Harbour, is quite open to the Straits of Saint 
Juan de Fuca, which separates the English from the American coast, distant about 
fifteen miles. In the absence of the ‘“ Rocket,” when visiting the other parts of the 
province, which frequently occurs, the imperial naval depdt, with all its stores and 
other valuable property, guns, shot and shells, &c., are lett totally without any pro- 
tection, and is at any time liable to destruction by any filibustering or Fenian expe- 
dition, of which several have been reported during last summer as organising in San 
Francisco. ‘There is no battery or other fortifications to protect this dockyard and 
its naval stores. Within a few miles of Esquimalt, nature has provided a magnificent 
site for a naval station and dockyard, which at small expense could be rendereé 
completely secure from any foreign naval attack. This harbour, or inlet, is callec 
Sooke Harbour, and is situated about twenty miles nearer the Pacific Ocean than 
Esquimalt. This inlet consists of two harbours ; the outer one is about two miles 
in length, and one mile in width, the entrance to which is very narrow, and the 
surrounding land affords every facility for its complete protection. The land on the 
eastern side of this harbour is elevated, and thus completely screens from view the 
second, or inner harbour, which latter is the one recommended by Mr. Rhodes for 
the new naval station. This inner harbour is about three miles in length by two in 
width, and has a depth of from eight to twelve fathoms. ‘The distance from this 
inner harbour to the Straits of Saint Juan de Fuca is about four miles. It is also 
surrounded by high land and mountains. The Sooke River, which is navigable for 
about two miles, by canoes only, runs into the outer harbour, near the entrance to 
the inner harbour, causing a deposit of sand in the channel, which could be easily 
dredged out. Deposits of coal are known to exist on the west side of the outer 
harbour, it having been found out-cropping on one of the small streams running into 
this harbour. In addition to this it has been proved by boring by the owners of the 
land, who are experienced coal miners, they having passed through two seams, and 
were approaching a third seam, when their bore was unfortunately lost or filled up 
by a heavy gale rolling the shingle into it, it having been commenced toe near the 
shore. Since that time the owners have not been in a position to rebore on their 
estate. Iron ore of good quality also exists in this same district. Timber of excel- 
lent quality and size is plentiful on the shores of both harbours. There is a good 
waggon road from both harbours to Esquimalt and Victoria, from 25 to 18 miles 
respectively. ‘Those are the notes that I took down from Mr. Consul Rhodes. Never 
having been at Vancouver’s Island, I am not personally able to give any further 
information, but I think we were very fortunate in meeting with Mr. Consul Rhodes, 
who has resided there so long, and who will be able to furnish further particulars 
with respect to coal mines that I cannot give; also with regard to the naval force 
there. He also has some observations to offer with regard to the communication 
between the Dominion of Canada and Vancouver's Island. 

Mr. Consul Ruoprs: With your permission I will read the brief minutes I 
have drawn up at Captain Colomb’s request. It is principally in reference to 
the railroad. The construction of the Canadian Pacific Railroad, which was the 
inducement offered the Colony of British Columbia to enter the Dominion of Canada 
as a province, has not yet been commenced, although several years have elapsed since 
the date fixed for its commencement by the treaty of union made between the 
English Government on the one part, the Canadian Government on the second part, 
and the Government of the then Colony of British Columbia of the third part. 
This treaty was made in 1870 or 1871, and it was understood in the Colony that 
the English Government, by arranging and becoming a party to this treaty, were 
equally bound with the Canadian Government to carry out the terms agreed upon 
between them and the Colonists in question. It seems to me strange and inconsistent 
of the British Government to have allowed the provisions of the treaty of union, 
to which they are a party, to remain so long unfulfilled. Had this treaty been 
made with a foreign government, instead of with the province of British Columbia, 
the British Government would no doubt have strictly carried out the provisions of 
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such treaty. From advices received from the province during my stay in England, 
I learn that the people of British Columbia are determined to demand separation 
from the Dominion of Canada in the event of the construction of the railway being 
much longer delayed. This determination, if carried out, might prove a misfortune 
to England, as it would place the province in the position it was in when General 
Harney made his memorable descent upon San Juan Island, which was then, and 
had been for years, in the peaceable possession of England, and the result of which 
has been to plant American guns within reach of the Vancouver shore, and which 
guns command the channel from the southern to the other portions of the province. 
What has once happened may occur again ; and although the historical pig that was 
put forward us the justification for this outrage must now be dead, excuses will be 
found whenever another American general may think it prudent to court popularity 
by such a measure. The Americans know the value of British Columbia, and are 
most anxious to. acquire possession of it by annexation to their adjoining territory ; 
and their newspapers have for years advocated the desirability of it ; and it was 
only in furtherance of this object that they purchased Alaska from the Russians ; 
and every action taken by the Americans upon the Pacific coast seems to have for its 
object the crippling of the trade of British Columbia, and thus drawing the Colonists 
to desire annexation as a remedy for their troubles. Amongst other steps taken is 
their refusal to allow us to participate in the benefits to be derived from the Treaty 
of Washington, on the ground that our union with Canada was not complete at the 
time of the negotiation of that treaty. The people of British Columbia are very 
loyal, and desire to remain closely united with England; but they feel that their 
interests have been so very cruelly dealt with, that there is no knowing how they might 
act if once they found themselves free to act according to their interests. The 
Colonists who live there, and «ve familiar with the state of the country, its position, 
and surroundings, are satisfied that this railway would be of immense importance to 
the English Government, and they regard it much more as an Imperial question than 
a Canadian one. It would open a magnificent country for settlement to the surplus 
population of Great Britain, who would upon their arrival there find themselves 
part of a population thoroughly English in their thoughts and ways, and bound to 
England by the strongest ties. 

The American Pacific Railway passes through a desert of more than a thousand 
miles in length, while the English Railway would pass through a magnificent country 
known as the “ Fertile Belt,” capable of raising a food supply suflicient for Great 
Britain. In the Red River Settlement, which is part of this Fertile Belt, and which 
I believe was originally founded by the Hudson’s Bay Company, wheat has been 
grown for the past thirty years without manuring the land, the crops are very heavy 
to the acre; and the land, which is described as black alluvial soil of great depth, 
seems practically inexhaustible. At present, British Columbia can only be reached 
by a railway journey of about three thousand miles through American territory, and 
then by a sea voyage of seven hundred and fifty miles from San Francisco. The 
mails for Australia also have to be carried the same distance through American 
territory to San Francisco ; but this railway would open communication with British 
Columbia, and consequently with Australia, India, China and Japan, entirely on 
British territory and through a most healthy region. This railway would open up 
direct communication with the whole of British North America and China, India, 
Japan, and Australia, and the large supplies of Eastern produce required by Canada 
would go by this route, and thus help to develop trade in a community who draw 
their manufactures almost exclusively from England, instead of, as at present, going 
through and helping to build up American interests, whose commercial policy and 
protective tariff are in direct antagonism to the interests of British manufacturers. 
The railway will I think have to be carried across from the mainland of British 
Columbia to Vancouver Island, and thus down to Esquimalt, as originally decided by 
the Canadian Government, and if a strong naval station should be established in 
Sooke Harbour, as suggested, it could be readily connected with it, as the line down 
to Esquimalt would run very close to the Sooke district. It appears to me that any 
point on the mainland, the approach to which is commanded by the American forti- 
fications upon San Juan Island, is totally unfit for such an important work as the 
terminus of the railway in question. I have been on the Pacific for thirty years, and 
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it has happened to but few men to see such a marvellous development of a country 
from a mere wilderness, as I have seen in that part of the world. When first I went 
out there, I think there were not five hundred Europeans or Americans between Cape 
St. Lucas and the North Pole, and now the American States on the Pacific number 
their populations by hundreds of thousands, and have such cities as San Francisco 
(which is even now one of the most important maritime ports in the world), Sacra- 
mento, Portland, Salem, Los Angeles, Monterey, Stockton, and very many other 
towns of importance, while the productions and exports of California and Oregan are 
vast and varied. They have heavily fortified harbours, lighthouses and arsenals, and 
with their own railroad connecting them with their Eastern States, are ready for any 
emergency at any moment. They have also secured, by special treaty with the 
Sandwich Islands, a coaling port or station there, these islands are in mid ocean, 
and in the direct route to Australia, and India, and China; this is a very important 
point, and, I think, concerns England very much. They have also connected Puget 
Sound with Columbia River by railway, so that in the event of war, troops and war 
material wanted in that part would be independent of the passage up the Straits of 
San Juan de Fuca. 

The Russians have not been idle during this time, and are developing their naval 
and military forces in that remote and comparatively unknown portion of the world, 
as is evidenced by the fleet lately sent from the Amoor River to await events at San 
Francisco. They also have direct telegraphic communication between their Pacific 
possessions and their own government, upon their own soil. England, however, 
seems the only power interested that is not keeping pace with the march of events, 
and yet I think, with her enormous interests in India, China, Australia and Japan, 
she has much more at stake in the security of that section than either the United 
States or Russia. Vancouver Island has the best coal for naval purposes in the 
Pacific, and at the present time, while political affairs are in such a disturbed state, 
and with a Russian fleet awaiting telegraphic orders from St. Petersburgh at San 
Francisco, she has but one very small gun-boat to protect her most important, and in 
fact, only coaling port in the North Pacific, and when that gun-boat is absent visiting 
distant portions of the province, which of course frequently happens, they are without 
defence of any kind, and the coaling port and the naval station would alike be at the 
mercy even of amob. It is true we have some Canadian militia organisation in 
British Columbia, but how effective that is may be gathered from a fact mentioned 
to me afew days since in London, by the Honourable Joseph W. Trutch, our late 
Lieutenant-Governor, namely, that when, as the representative of Her Majesty, he 
went to open or prorogue the Provincial Parliament, his guard of honour never 
exceeded fourteen men, rank and file ; and as these were events well known and pre- 
pared for beforehand, I presume all were got together that were available at the time. 
England has no means of telegraphing to her naval authorities in British Columbia 
except by way of the American telegraphic lines. 

The CuarrMAN: May I ask if you can tell us something specific about the coal in - 
Vancouver’s Island, and the use that is made of it ? 

Mr. Consul Ruoprs: I think last year there where 110,000 tons exported from 
Nanaimo, and coal is known to exist on other parts of the island. It has been proved, 
but not many mines are worked. There is one up at Bayne Sound. Coal also has 
been found to the north, on Queen Charlotte’s Inlet; that is anthracite coal of 
excellent quality. 

The CuairMAN: What is the character of the coal in Vancouver ? 

Mr. Consul RuopEs: What they call brown coal ; it is not anthracite, but it is 
very hard. There are different characters. The kind best adapted for steam pur- 
poses, and that is used by the Navy exclusively, is hard-looking, dull coal ; but it is 
very good coal indeed; and I think, in comparison with the American coal found 
on the main land near there, it is worth about 25 per cent. more, weight for weight ; 
that is, the same weight of Departure Bay coal will do 25 per cent. more work than 
American coal. ; 

The CuarkMan: And about its price, compared to English coal at San Francisco ? 

Mr. Consul Ruoprs: Well, labour is so very high in the Colony, that coal is 
rather dear—5 dollars a ton at the mine—last year it was 54. There are some coals 
that are a little cheaper, about 44. 
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The CHatrMan: There is less difficulty in getting at it? 
Mr. Consul RyopEs: No, it is a different seam, softer and more easily worked. 
The coal at Departure Bay is really a magnificent coal, and, of course, doing more 
work, you can stow more of it in bulk, it will go further. There is coal at the further 
end of the island, Quetsino Sound. The country is also full of iron. There is one 
island supposed to be half iron. 
The CuarrMAN: Not worked yet? 
Mr. Consul Ruoprs: No; there are very few works carried on there at all. 
Captain Fierp, R.N.: The question of a railway through Canada seems to 
me to be an Imperial question, and therefore we in this theatre are not com- 
petent to deal with it. I shall now allude to the remarks that fell from the 
honourable Member for Gravesend. It is right that his views should not go 
unchallenged, although they come from a Member of the Legislature. Captain 
Bedford Pim tells this meeting gravely, as a Member of Parliament, that he 
looks upon our insular position as a source of weakness and not of strength. 
Now, I state that such an opinion is in direct conflict with the opinions of one 
of the greatest statesmen England ever possessed—an ex-Prime Minister of this 
country—who wrote a very powerful article in the Quarterly Review, in which he 
told us that England’s source of strength was in a great measure due to that “silver 
“streak.”’ I do not say that I agree altogether with that view; but certainly I go a 
very great way indeed in support of that opinion; for if it had not been for the 
“ silver streak” we should have been engaged in a great many very severe continental 
struggles from which we have been saved; and I am astonished that a British Member 
of Parliament can rise up, with the grand history of this great country before him, 
as the greatest maritime power in the world, and tell this company of British officers 
around us, that our insular position is a source of weakness and not of strength. I 
hope he will propagate those opinions in the House of Commons, when, I am sure, 
he will be much more efficiently answered than he has been to-day. I join heartily 
in all the congratulations which have been given to the lecturer, for no one more richly 
deserves them. I have listened to the lecture with very great pleasure. It furnishes 
us with a great deal of important historical information ; but, after saying this much, 
I will not say I am sorry, but I am glad, I do not agree with his conclusions. Further, 
I do not agree with many of the remarks that have been uttered in this meeting ; 
and, as we are a company of British Officers, I hope that, though I differ in opinion 
from a great many of my friends, I shall be listened to with patience. This is not a 
public meeting ; we are not a mob; and, therefore, I shall not be howled or yelled 
down ; but I hope I shall be allowed to say a few things, even though they may be in 
opposition to the views that have been expressed, and to the views which I fear are 
held by a majority of my brother officers. I could not help perceiving the current 
of feeling running through the whole of the lecture I won't say of alarm—but of 
what I may call watchful jealousy—with reference to a great power like Russia. 
Captain Colomb lays stress upon important points in our Colonial possessions being 
fortified as strategic bases, and says that those points ought to be made almost 
impregnable. He goes so far as to say we ought to have Imperial dockyards at 
different points in our Colonial Empire. Now it seems to me that Russian statesmen, 
sitting in their private libraries, and with the gallant officer’s lecture before them, 
might really utter almost these same opinions, and apply them to England, and to 
the power of England, as displayed in her Colonies. Russia might very properly say : 
“A great naval power has, after centuries of persistent efforts, established itself in 
* Australia. The coast line, the interior, and the communication with the interior, 
“are all capable of developing maritime strength. The naval and military develop- 
“ment will be, at some future time, out of proportion to the commercial and industrial 
‘progress of that region.” The lecturer goes on to say: “ China and Japan are no 
“longer elements which can be entirely ignored.” I say that those opinions might 
be equally well expressed by Russian statesmen when considering the power of 
England as regards her Colonial Empire. I was glad when one speaker got up and 
stated that he was pleased to see that there was a development of naval power on the 
dart of Japan and China. I join heartily in that expression, because I think a 
country like China and Japan does well to extend and increase its naval force, so that 
it may not be at the mercy of a great power, not far distant from its own borders, 
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like Russia. Then we must bear in mind that these two powers owe what little naval 
force they at present possess mainly to the assistance of English officers, who have 
been sent out, with the approval of our Government, to assist in developing that 
force. The gallant lecturer, however, does not raise that as a scare, but he goes on 
and points out a source of weakness appertaining to the position of British Columbia. 
He says: ‘Taking into consideration the distribution of coal, Vancouver’s Island 
“ will certainly be the first point of attack. If it is to be left to the protection of a 
“sea-going fleet, the line to Australia must be kept open till reinforcements from 
“ Kngland can struggle round the Horn.” I state broadly, it is an utter impossibility 
that we can pretend to defend every isolated position in our Colonial Empire. The 
true defence of those outlying stations lies in this, that whoever attacks them attacks 
the heart of England, and the battle for the defence of those outlying positions will 
not be fought on their coasts, but in the British Channel, the Mediterranean, or on 
the broad Atlantic. (No! no!’”). I say broadly, Yes. Then you must go in, if you 
please, to defend the frontier line of Canada. You must ask the British Parliament 
to sanction the expenditure of millions, to erect forts along the Canadian frontier ; 
and I think you may imagine how they would laugh at the gentleman who should 
rise in his place to offer such an opinion. You cannot attempt to defend every 
isolated position. I state that broadly ; it is an impossibility ; and, if you think it 
can be done, and should be done, you may try your powers; but, it will be like 
beating the air, for this country never will sanction such a policy—the taxpayers 
would not assent to it. But they would agree if Government would come down and 
ask them to strengthen your fleets on foreign stations, because that is a proper 
development of your naval power; they will agree to an increase in your Channel 
or your Mediterranean fleet, or your fleets at outlying stations ; but they never will 
agree to fortify strong positions so as to make them impregnable, nor to erect torts to 
defend the frontier of Canada, nor to spend millions of money in forming dockyards 
at outlying stationsin our Colonial Empire ; but they will agree, no doubt, to expend 
suflicient money to render certain places, like Vancouver’s Island or Hong Kong, safe 
from a coup de main, or from a buccaneering expedition. But to attempt to defend 
them by making them impregnable against the attack of a fleet is a simple impossi- 
bility. I join with those who regret that our Pacific Squadron should be so weak. I 
think that is a terrible mistake. I think it was a great mistake to send out a vessel 
like the “Shah,” in these times, to relieve a ship like the “ Resistance,” on that 
station; but the Admiralty haye done it in their wisdom, and they will be responsible 
to the country for their action. Many of the questions that have been advanced by 
the lecturer are imperial questions, and can only be discussed and decided by Parlia- 
ment; and I feel satisfied that Parliament would never agree to sanction a large 
expenditure of money for the establishment of colonial dockyards. I thoroughly 
agree with Mr. Arthur Kinnaird in thinking that a great Colony like Australia might 
very properly be invited to assist in strengthening a position like Sydney, or in the 
formation of something like a dockyard there, so that our vessels on that, or any other 
station, might go there for repairs. I think that positions like Hong Kong, Vancouver's 
Island, and other outlying stations, cannot be defended properly at their own par- 
ticular points; but their true defence is this, that whoever touches those stations, or 
attempts to send an expedition there will be attacking England. Of course they never 
will do it, except in war with England, and the true defence of such stations is the 
fleet. Does it not astonish you, in considering this question, that we Englishmen, 
with all our maritime power, should be invited to indulge in these fears about 
the power of Russia, while America knows no such fears? Surely she has more reason 
to fear the attack of a Russian squadron than we have; and yet we hear of no such 
violent scares on the part of America. I say, a free country like England has no 
cause to fear the power of a country like Russia. I protest against such fears; and 
I think that they ought not to find a place in our minds. Let us by all means do 
what is right on the part. of a great nation ; let us strengthen our fleets on our distant 
stations ; but do not let us lead the country to think that we are to be perpetually 
watching, like a Red Indian, ready to fly at the throat of another power, just because 
she, in the exercise of her sovereign rights, chooses to extend her dominion, and to 
have a naval force, which she has a perfect right to do, in those regions. 1 am very 
glad to have listened to the lecture, but I do not agree with all its conclusions. 
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Mr. Youne: Captain Field has objected to the remark made, that our insular 
position is a disadvantage, and he has quoted against them the opinion of a certain 
ex-Prime Minister, who, he said, was a very great man. Now, I think, in support of 
my view of the case, I can bring forward the views of another Prime Minister, and I 
will leave the public to judge which was the greater man of the two. Lord Palmerston, 
who I believe was somebody, expressed his opinion, in the year 1858, that steam had 
bridged the channel, and that our insular position was now nolonger oursafeguard. Our 
danger is this, and it is a very astonishing thing to me to notice how little attention 
is paid to the point. Ido not think as Englishmen, take us physically, man for man, 
we are a bit worse than we were, and I do not think that we are likely to be it we 
stand up and use the common sense that God has given us. But then what have we 
been doing? Take our Colonies—have we made them an integral portion of our 
empire? Have we worked them in such a way that in the hour of need they will 
become portions of us? No. What have we done? We have got this infernal 
principle of trade, buying in the cheapest and selling in the dearest market. That is 
what we have gone upon ; get it, honestly if you can, but get it! What is the con- 
sequence? We are now dependent upon the good will of other nations to supply us 
with food as long as it suits their purposes to do it. We are told not to be watching 
Russia. But why should we do it at a cost to ourselves, if we can prevent their 
having the opportunity of putting us to this expense, loss of life and trouble, that 
they are continually doing? Why it is because we are not ready. The Dutchman 
had a beautiful anchor; but when he was caught in a gale of wind, where was it ? It 
was at home, and the ship was lost; the possession of the anchor was of no use, 
because it was not ready when it was wanted, Let us take care that we are not in 
the same position. 

Admiral Lord Dunsany: I do not wish to enter on a discussion of large 
questions of imperial policy, and I think that there have been some rather question- 
able theories propounded about it, especially by the honourable and gallant member 
opposite, and upon those points I should like to say a few words. Of course it is a 
very telling thing if you say, on any occasion, on some important station where we 
have got great interests, the Russians have a very large squadron and we have a very 
small and insufficient squadron ; that appears to carry at once condemnation to the 
Ministry of the day, and hardly to admit of reply. But you must recollect that it 
happens to ourselves, for instance, every day in the year, that we send a flying squadron 
to this place or that place, and wherever a flying squadron makes it appearance there 
we have an overwhelming superiority of force. Now, with respect to these points, 
do you imagine it would be just for a Frenchmen to impugn the conduct of a French 
Minister because an English flying squadron had appeared, we will say, in the Pacific, 
and had turned the balance immensely against the French squadron? I take it there 
are certain permanent arrangements made, with regard to the distribution of our 
navy on foreign stations, which have regard, not to the flying squadron of this 
power or of that, but to the usual distribution of force among the other naval powers. 
No doubt when we received information that there was a powerful Russian squadron 
at San Francisco, we might have sent out a still more powerful squadron or sufficiently 
powerful squadron to watch it. What would have happened? I presume the 
Russian squadron, if they have any particular designs against us, would have dis- 
appeared some foggy night and have gone, how shall we say, where ? Let us suppose, 
for instance, that they had taken up a cruising ground exactly on the line of our 
Chinese, East Indian, Australian, and North American trade, or West Indian trade ; 
should we have been so very much the better for that? If I am to be told at a cer- 
tain point we are outnumbered by the Russians, I must say, for my own part, | 
would rather hear that they were at Vancouver Island, than that they were either in 
the chops of the Channel, or cruising in the West Indies, or in any other places where 
they might be. The enormous extent of our Colonial territories really makes it a 
matter of absolute arithmetical necessity, that if we are strong on one point we must 
be comparatively weak on another point. If we distributed our ships equally over 
all our possessions we should be weak everywhere ; is not it better to be weak some- 
where than to be weak everywhere? Again, it has been said, and with great force 
and plausibility, that we have valuable and rising possessions out in that quarter of 
the globe, and among other very valuable possessions, in a military and naval point 
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of view, that we have coal, and it has been suggested that we ought to fortify those 
points in order that we might be able to hold them against all comers. That policy 
is not quite beyond question. It must be remembered that our frontier is as five to 
one to the frontier of Imperial Rome when she was at the height of her power. 
Our frontier—why it is almost incalculable! Take the frontier of Canada, and I 
must say I rather agree with one of the last speakers, that the defence of the frontier 
of Canada against a nation that now outnumbers us in population, would be rather a 
difficult task. I cannot quite imagine the military arrangements which the Horse 
f Guards would be called upon to make in order to defend, say 4,000 miles of frontier, 
4 against a powerful country which had, not very long ago, very nearly two millions in 
armies on the two sides—the United States ; I do not quite see that that is practi- 
rable. With regard to the outlying stations, say Victoria or Esquimalt, it is con- 
ceivable that we might build very powerful forts there that would be more than 
enough to resist any Russian squadron ; but there is another question, we are rather 
perhaps creating a difficulty with our powerful neighbour there. I am not at all 
sure that it would be the wisest policy to make a military station of what may be a 
very valuable commercial possession. As a commercial possession, while we are at 
% peace, we shall hold it, if we go to war no doubt we should lose it ; but at the same 
: time there would be far more probability of our recovering it again when peace came 
about, so far as the United States are concerned, than if we were to establish a thorn 
in their side ; a military position not strong enough to defend itself, but quite strong 
enough to provoke a great deal of jealousy and legitimate fear on their part. I think 
the honourable and gallant officer who spoke about the 6,000,000 of quarters expected 
from Vancouver’s Island is under some misapprehension. 

Captain Beprorp Pim: From America, not from Vancouver's ; 24,000,000 of 
quarters was the exact amount sent last year from America to England. 

Lord Dunsayy: From both coasts ? 

Captain Beprorp Pim: From both sides. The Russians have a squadron at 
New York precisely the same as at San Francisco. 

Admiral of the Fleet Sir Henry Coprinetoy, K.C.B.: I share, Sir, as 
; warmly as speakers who have preereded me in admiration of this paper, and in a 
t feeling of deep interest in the subjects raised by it. I need not go into them all; 
but with respect to remarks made by some gentlemen about having a strong fleet in 
the Pacific, and our Empire depending entirely upon our fleet, we must remember 
always that a fleet is a very fine thing, a very eflicient thing indeed ; but for success 
in its operations, it requires a base. Here we are. I am looking at that Vancouver's 
: Island on the map before us, and I look at the distance that that is from England, 
and I say that, in the event of sudden hostilities, it is utterly impossible that anything 
we could send round there would have any material influence on a war that has just 
been suddenly declared by telegrams to us. We are at present in the situation, it 
appears to me, of being simply swept out of the Pacific; and we must remember 
that, supposing we are swept out of the Pacific, and an enemy has got possession of 
: all the stores and means of recruiting by coal and other means that there are in 
E Vancouver’s Island, our only base of operations, he has shut us out of it entirely ; 
* and if we were to send a most powerful squadron round to try and recover our 
supremacy in the Pacific, on what should we depend? We should be without any 
base, and we should be at the very greatest disadvantage in trying to recover that 
which, I must say, I think we should never be at the risk of losing. Iam not an 
advocate for wasting our forces at a number of points which perhaps might not 
produce so much effect in a general war; but I do think an important point, such as 
that on which we really must depend for anything in the Pacific, ought never to be 
abandoned by us in any way. I am coming to another point, on which I think I am 
a little at issue with the honourable Member for Gravesend, which is this: he was 
advocating that this meeting should express an opinion through you to be laid before 
the Council. I do not think that can be the province of a meeting such as this. We 
must always remember that here we, lady and gentleman visitors, besides members, 
who are composing this meeting, are a meeting at the United Service Institution, but 
we are not a meeting of the United Service Institution; they are two very distinct 
things. The United Service Institution, when it meets here, is composed entirely 
and solely of its members, and gives its instructions to its Council, and the Council 
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aots for the United Service Institution on certain well-defined rules which regulate 
its proceedings. I do not find anything in the constitution of this Institution that 
would authorise a meeting such as this to express an opinion which is to be conveyed 
to the Council for the purpose of the Council conveying it to the Government. I 
think that this meeting would be stepping out of its province entirely if it did 
anything of that sort. I conceive that the Chairman—knowing the value of this 
paper, and no one can set a higher yalue on it than I do—may w vell, in his capacity 
as Chairman now and member of the Institution, draw the attention of the Council 
to it ; and I am sure the Council is perfectly ready to act in the interests of the two 
services, and of the country also, at any moment in trying to impress its opinions on 
the Government in its own quiet way. 

Mr. BippLe: There was an observation made by a gentleman opposite, with 
regard to the jealousy we might cause the United States by] building forts and trying 
ri provide for the defence ‘of our channels in Vancouver's Isiand and British 
Columbia. If we were to study the United States in the matter, I think we might 
as well clear out of Canada and Vancouver’s Island and all the rest altogether, 
because the United States regard with considerable jealousy our sojourn there at all. 
T have been four years in the States, and can assure the meeting that what I state is 
a fact. 

The CuarrMaN: We cannot go into a question of feeling. 

Mr. Bipp1iE: I beg pardon; but that is what the gentleman opposite referred 
to. But speaking of the jealousy our building forts would occasion to the Americans, 
such precautions would occasion no more jealousy than there is now in fact. They 
regard it as very silly and absurd upon our part not to have done so already. Their 
newspapers are full of articles upon the apathy with which we regard our splendid 
position in Vancouver's Island. 

Colonel Atcock: The subject of America has been brought up two or three 
times, and once on a former occasion by the distinguished Chairman himself, when 
he wage the opinion of an American upon the ‘number of the English- -speaking 
races. Jt is very clear that both America and Russia are concerned in this question 
of our food supply. One gentleman said it was absurd to suppose that Russia and 
America could haye any sympathy and act together. The question of the feeling in 
America may, of course, be seen from two different points of view, and it might 
perhaps be well to bring it before the meeting in the shape in which it happens to 
have been expressed in print, and by, as I suppose, an American statesman, because 
I think we ought to have both sides of the question. It is only fair to men of great 
distinction to hear what they have to say upon the subject. His observations are as 
follows :—“ Any real sympathy of Russia with the United States would be a natural 
‘and political paradox ; if Russia should be eventually successful in wresting from 
“England her Eastern Empire, it would be one of the greatest misfortunes that 
“could befall the American people. It would leave us (the Americans) almost 
‘alone anong the great Powers to fight the moral, religious, and political battles 
‘ which are still before our race.”” These are the words of an American. Further 
on he says: “If our sympathies shall lie with Russia against England in the final 
“ struggle, the unity of the English-speaking world will be a forgotten idea of past 
‘ generations, and Great Britain and the United States will be as hopelessly foreign 
“to each other as are France and Germany to-day.” ‘Those are the words of a 
very thoughtful American; and as they express a very kind and elevated feeling, 
I do think I am quite right in having asked the meeting to allow me to bring them 
before it, because the question should be fairly stated and seen equally from every 
point of view. If the Americans as a nation were untrue to their race, were untrue 
to the great position that they hold with respect to civilisation, if having common 
ancestry and common interests with ourselves, the sentiments of the whole com- 
munity does not take the impress of the most enlightened class, but in the event of 
war they take part against us, it would bring to many now quiet and prosperous 
places near and far those cruel and destructive necessities of war which would 
produce ill-will, if they did not foment a smouldering feeling of hostility, to burst 
at any moment into a flaming desire for revenge. 

Captain Cotoms : I think I shall best interpret the wishes of the meeting by making 
my remarks very short, and indeed in this discussion most of the speakers have 
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answered each other. I think it has been a valuable one, because some very 
important points with regard to the Russian seaboard have been settled; you 
may remember I called attention to the great difficulty there was in arriving at any 
conclusion as to how long the ports of Russian seaboard were open, and I think Captain 
Bridge settled that question completely. With regard to the depth of the water of the 
Amoor, Mr. Champion’s statement about the “‘ Dwina”’ having passed up there must be 
received with a certain amount of caution, for this reason, that the Russians removed 
all the heavy material from those vessels that were in Castries Bay before they 
attempted to take them to the north. I stated in the paper that the depth of the 
Amoor was stated by Captain Bax to be eight and a-half feet, and difficult, but at 
the same time the North Pacific Directory stated it to be twelve feet. But the 
“ Dwina” cannot be taken as proving any particular draught because she was sent 
lightened, as all these ships were. 

Mr. CHAmMpiIon: But a long way over twelve feet draught of water. 

Captain CotomB: She was lightened, and in one case I know that there were 
empty casks used. I merely wish to say, with regard to Captain Bedford Pim’s 
remarks with reference to my statement, as to the 69 men and the tubes entirely 
unsuited to the guns, any one may find that statement in the library of this 
Institution, in the official report of the Inspector-General of Militia of Canada that 
has just been issued. And with regard to the “Shah”’ and “Opal” being out 
of repair, it is a very serious weakening of our fleet, two out of seven; and I think 
that shows the nec essity of this empire providing the means of effectively repairing 
our ships on the other side of the world. I am sure this Institution must be greatly 
indebted to Mr. Consul Rhodes for his kindness in giving us such valuable informa- 
tion. Because some of these places are at present weak, we are too apt to regard 
them with an idea that we need not pay much attention to them till they are strong ; 
but I believe a little care and attention in their youth will ultimately make the 
whole empire strong. And in speaking as I have done of Vancouver’s Island, I have 
worked at it to the best of my ability entirely in an imperial sense, and when Captain 
Field puts aside the railway as an imperial question, and not to be discussed, I say 
that it is a question that within certain limits might be very well discussed in this 
Institution, because it is an imperial question, and so is war an imperial question. I 
think, after what Six Henry Codrington has said with reference to the importance of 
that naval base, and the consequences of our losing it, that the railway across Canada 
is one vitally concerning the whole empire, and for this reason it is necessary we 
should hold Vancouver’s Island. There are naval developments and military 
developments in Russia and in the United States. We cannot shut our eyes to that 
fact, and we cannot shut our eyes to the fact that the only means of communication 
we have is round the ocean, and where we see a power of concentration by other 
Powers possible to be brought against a point of imperial importance to us, I think 
any question that tends to enable us to communicate with safety, security and 
celerity, is an imperial question, and one which should be by no means overlooked. 
With regard to the naval bases, I will not take up your time by saying anything 
further. I should prefer leaving it to our able Chairman. 

In conclusion, I would say this, that after two days’ discussion we have elicited 
some very important facts, and there can be no doubt about it that we all agree in 
the necessity for defending the Empire in the whole ; the only point of difference is, 
how it is to be done. Some people say, have no naval bases, no fortifications, leave it 
all to your fleet ; others take different views. I think the question of imperial 
defences, considering all the various scattered portions of our territory, the different 
circumstances in which they are placed, their want of inhabitants, and other matters 
connected with them—for instance, in the West Indies the Coolies, at Hong Kong 
the Chinese—this is the most complicated question ; but even getting ridof what may 
appear to be political questions, this is a great naval and military prob'em, and 
while we are all anxious to defend the Empire, we have never had the subject con- 
sidered as a whole. I do trust this discussion will produce some ultimate good 
result. We had a Defence Commission in 1859, which resulted in the fortification 
and safety of the bases of our fleets at home. I do not think this question of imperial 
defence will ever be settled till the able generals, admirals, and strategists we have in 
England are brought together to consider the question as a whole, ‘and to devise a 
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practical scheme for its defence, to thrash out the question, and let them settle what 
really are the points to defend, what are vital to our lines of communication. And 
then, when you have a scheme, when you have it well ascertained in the best way 
you can, I think, if I may be permitted to make the remark, we should find that 
were a scheme put before the various parts of our Empire, and the Colonies were then 
invited to send representatives home to confer and to throw further light on this 
subject, between them all you would get such a scheme, so perfectly understood at 
home and abroad, that you would get hearty co-operation instead of each particular 
portion of the Empire frittering its money away in what they imagine to be the best 
means for providing for its own defence. In the way I have so roughly indicated, I 
think this may yet be possible, and I pray God it may, that the question of imperial 
defence will not only become popular, but be practically dealt with and successfully 
carried out. 

The CuarrMan: It is part of my duty as Chairman to endeavour to draw out 
what has been virtually the verdict of the meeting upon this discussion. First, I 
wish to deprecate the idea that any discussions that go on in this place are actuated 
im any way by any sort of alarm or jealousy of any Power in the world. I, as a 
frequent offender in this room, can bear personal testimony that the great value 
of this Institution is, that it affords an arena where actual facts drawn from personal 
observation, and bearing upon our naval and military defences, can be fully discussed 
in a way that they could not be either on the quarter-deck or in the barrack-yard. 
The paper we have had before us, though it only invites our attention ostensibly to 
our naval and military stations in the Pacific Ocean, yet really raises the whole 
question of the naval and military defence of the Empire. It obliges us to take 
into consideration what are our interests all over the world, and how we can best 
dispose of our naval and military resources so as to secure them. And in that large 
and general aspect I may point out that there has come a change over naval warfare 
which somewhat more assimilates it to land warfare by the introduction of steam ; 
and therefore one of the great maxims which has always been applicable to land 
warfare is, to some extent, also applicable to the sea, namely, that the main element 
of success is to be strongest at the decisive point, and at the decisive moment. That 
is especially important for naval people to consider now, on account of the fewer 
number of line-of-battle ships that it is possible for any nation to bring on to the 
sea. But at the same time no great maritime nation like ours can afford to let any 
of its dependencies be attacked with impunity. This nation has never so allowed it. 
In all the history of our former wars, wherever there was a threat upon our 
dependencies or our Colonies, a British fleet was immediately sent to the rescue. 
What are those interests, then, that we have to look to? There is, first, our 
commerce, which extends ail over the world. Then there are the dependencies, 
those which are governed absolutely, and for whose welfare we are really responsible ; 
and, thirdly, there are the Colonies, and in founding those Colonies we really have 
made ourselves a party to all their concerns as long as they hold to us. With regard 
to the particular sea that Captain Colomb has brought before us, he has pointed out 
that there are two great States growing in that sea, which are likely sooner or later 
seriously to affect our interests; those are Russia and America. It is not for us 
here to have any political feelings in the matter; we only deal with the facts of 
their progress, and the effect that it is likely to have on our interests. But we 
cannot help observing, from what he and others have told us, that in the advances 
of Russia in the Pacific there has been a steady persistence in surmounting one 
difficulty after another with a very strong hand, indicating a very definite purpose. 
At present there is little commerce to induce Russia to advance in those parts, and 
no doubt her progress is slow ; but we find, from what has been told us, that as she 
advances step by step she makes secure her position, so that we may conclude that 
some day or another she anticipates reaping a harvest from such an expenditure of 


her power. On the other side the Pacific we find another great power advancing in 


a very different way, that is the overflow of a numerous and energetic people into a 
new land; but that advance is equally persistent and equally irrepressible, and we 
can, I think, have no doubt, from the opinion and information that has been given 
to us, that in the advance of America towards the north the annexation of one or 
two islands containing valuable coal would prove exceedingly acceptable, if it could 
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be accomplished in any legitimate way. Both these nations are no doubt fulfilling 
what they consider to be their mission in the world. We are not the people to 
complain of any nation so advancing; we do just the same ourselves, as has been 
said. Our progress, however, has been somewhat different, I think, from theirs. 
They have added territory on territory to their actual Empire ; and upon that let 
me point out that the only real source of material strength in a nation is productive 
territory ; all other resources are fluctuating and uncertain. Now, in our advance 
throughout the world, and especially in the Pacific, greatness has been thrust upon 
us. When we have got a little annexation of territory, we have been more occupied 
in groaning about the possible trouble and expense of dealing with it, than in feeling 
joy at the fact that another nursery of Englishmen has been created in the world. 
Nevertheless it is our duty to consider the extension of these other nations. What, 
then, will be the effect of any such extension upon our interests? What is the 
object of any nation extending its country? The greatest part of the wealth we 
have is derived from commerce with the tropical regions, where the great wealth of the 
world is stored up ; and no doubt every nation must desire to get as much as possible 
of that of which at present we have the lion’s share. "We have sought commerce by 
sea, they seek it by land ; and we must recollect that, as we are dependent in our island 
so very much upon commerce for our power, if a considerable portion of the trade 
of India and China were to leave the ocean highways and go by land, it would very 
materially affect our position in the world. We must at all events look forward, 
I think, that some day or another there will be a great rivalry of three or four 
nations in the Pacific for the commerce of those seas, and that that country which 
has cultivated its strength with a view to that contingency will carry off a chief part 
of the prize. In dealing with this question, from a war point of view, there is a 
great difference between continental nations and maritime nations. A compact 
continental nation has the advantage that its population is concentrated, and has 
one interest. It can lay out its defensive system, so that it can advance from 
favourable strong positions upon the enemy, or if attacked, can retreat from one 
such strong position to another into the heart of the people. Now a maritime or 
colonial state, whose population is scattered, ought to have some such strong central 
positions of interest and population at different parts of its empire, each capable of 
holding its own independently against any attack, and at the same time it must 
have strategic positions in the parts of the ocean best situated for attacking its 
probable enemies with combined naval and military forces. It is for the Imperial 
Government to consider where and in what number these centres and strategic points 
should be placed in our Empire, and what should be the relative strength of each. 
From that point of view we may take England itself as one great centre, the chief 
one, but no doubt there ought to be others. In the Atlantic Ocean and in the 
Indian Ocean we appear to have established some such centres, and also to have 
established some of these other strategic points, but apparently we have not got 
such positions in the Pacific. We must further recollect that in keeping up our 
connection with these great centres of our strength, it is not safe, upon the ocean, 
to depend upon one line of communication only. Here I would just mention that 
I most cordially agree with the officer who pointed out the great importance of our 
force of Royal Marines. I think the more this country grows, the more our Colonies 
grow ; and the more our interests grow at sea, the more that force will be found to 
be of peculiar value in our whole system of defence. Now we have a very definite 
proposition put before us, and that is to create one such centre of nayal and military 
force in the Pacific, say in Australia, and strategic positions, say at Singapore, Hong 
Kong, Vancouver’s Island, perhaps King George’s Sound, perhaps the fiji Islands, 
perhaps the Falkland Islands. All this involves an expenditure of several millions ; 
the defences alone of these points would probably cost two millions. And we have 
seen that at present there is very little existing in the way of war resources, or 
defence at any one of these places. Now if this sort of proposition is put before 
the Government, naturally the question would be, ‘ What are the particular obliga- 
tions or inducements you hold out to us why we should spend so much money in 
the Pacific?” The reply to this question has been before us in various ways in 
these two days of discussion. It appears that our trade between Great Britain and 
the Australian Colonies is about £40,000,000 a year ; that our trade with China and. 
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the trade between India and China and the countries adjacent, is about £90,000,000 
a year; that our trade with the West Coast of America is about £20,000,000 a year ; 
so that about £150,000,000 a year of our trade goes into the Pacifie,—that is about. 
one-fourth of our whole exports and imports, and that does not include any inter- 
colonial trade, except between India and China. Also it appears of this trade about 
£90,000,000 pass Singapore, £30,000,000 pass King George’s Sound, and £30,000,000 
pass the Falkland Islands. That will give you some sort of notion of the relative 
importance of these places as far as trade is concerned. The corollary of that part 
of the argument is the provision of coal for the security of that commerce. Coal is 
now, as the lecturer has told you, what provisions were formerly to a fleei ; but 
where you have a deposit of coal, there you must have the means of protecting it. 
Now, as a means of assisting you to consider the importance of the possession of 
coal stations, 1 do not know whether it has been pointed out in this discussion, or 
whether | have got it from other sources, but the coal-carrying power of a man-of- 
war at the present day may be said to be from 2,000 to 2,500 miles. They carry 
from 500 to 700 tons ; and, therefore, if we suppose that we have fifty ironclads in 
commission in war time, good or bad, and one or two hundred other steamers, 
50,000 tons of coal would not go very far in providing our fleet with coal in a hot war. 
Then the Australian Colonies are situated approximately about half-way between the 
Cape of Good Hope and Cape Horn, that is 5,000 or 6,000 miles from each, or 
double the distance that our very best man-of-war could steam ; and the distance 
from Australia to Panama and Vancouver’s Island is about 7,500 miles, or three 
times that distance. So that if it is necessary for us to do anything at all to protect 
our commerce and support our fleets there, we want some good provision for coal in 
that sea. ‘Then again naval warfare is essentially a war of attack No maritime 
nation ought to wait to be attacked, for that is inviting defeat ; therefore we must 
consider our coal supplies all over the world, not only with reference to the protec- 
tion of our commerce, but also to the attack of the enemy. It appears that 
throughout the Pacific Ocean at present there are about eighteen places where a 
merchant ship or man-of-war may expect to find a stock of coal in time of peace, but 
of these nine are in foreign territory, and therefore not always available to us; and of 
the other nine, which are in British territory, there is not @ single one really properly 
defended at the present day. Then we have been told that there is coal in the 
Pacific, in Australia, New Zealand, Vancouver’s Island, and on the north coast of 
China and Japan. Further, it has been said that it is a long way to send coal from 
England, and that it may be impossible to send it in war time, and also that coal is 
not a material that keeps well. These are additional reasons for it being desirable 
to secure supplies upon the spot, and also for establishing some system of keeping up 
the continual supply of fresh coal at certain places. 

Now I come to another argument for keeping up the connection with our Colonies 
in particular, and for the defence of our whole Empire, that has been mentioned 
pretty warmly in the discussion, and that is the question of food supply. I think 
this has given rise to some misunderstanding on the subject of our island strength and 
islar? weakness. A great part of our island weakness consists in this, that we cannot 
supply our population with food. We may, perhaps, get it in time of war, for people 
will sell you things in time of war as well as in time of peace, if they can get the 
money for them; but it may happen that the supply from some important country 
may be stopped altogether, and that is not a safe condition for thirty millions of people 
to be in, who draw half their food supplies from abroad. That makes it important, 
as has been observed, that we should keep up our connection with those Colonies 
which are food-producing countries. Again, some day we may expect that both 
Russia and the United States will double us in population, hence it is important for 
us to keep up a good and secure connection with countries that not only will supply 
us with food but also with men. Therefore I think we may say that the railway 
across British America is a matter of some importance, not only from the commercial 
but from the naval and military point of view. Some reference was made in the 
course of the discussion with regard to raising the money for these projects of defence. 
Mr. Hardy, the Secretary of State for War, alluded to that in this Institution, at the 
Annual Meeting. Referring particularly to our coal depdts and the importance of 
providing and defending them, he said, as every British Minister does say :—“ It is a 
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question of money.” — [t is quite true that it is a very considerable part of the question, 
although it is not one that we can go into here quite legitimately; but as far as we 
can judge from what we have heard here and out of doors, the Colonies seem to be 
perfectly ready to join us if they are called into council; and with regard to that 
point, L think there is one very great: interest which they have in the matter, and it 
is this :—that considering the very great size that States are now growing to in the 
world, States such as Great Britain itself, and Russia, and America, it is almost 
impossible that any Colony of the size of Canada or Australia can remain entirely 
independent. It must be joined to some other great country, and [ have no doubt, in 
the present feeling of the Colonies, there would be very little hesitation in choosing 
which country they would elect to remain with, and it has been pointed out that, even at 
the present time, the naval power of Russia in the Pacific, as compared with our own, 
is suflicient to cause alarm to our Colonies there. ‘Therefore, on the whole, [ think 1 
may venture to say that the general opinions which have been extracted in the course 
of this discussion are, that there is very good reason for a national inquiry to be made 
by the Imperial Government, in connection with the Colonial Governments concerned, 
us tothe best places for naval and military centres and for strategie positions. I think 
if that is recorded in our proceedings it will be the most legitimate and satisfactory 
way of meeting Captain Bedford Pim’s proposal. That inquiry should, of course, 
include an examination into the extent and nature of the coal deposits in the Pacific. 
As one gentleman observed, it is difiicult to produce any rapid effect upon public 
opinion in this country ; we ean only do it gradually. But meetings such as these, 
where the opinions of practical men, who know the places and circumstances, are 
expressed, and where we arrive at some definite conclusions, as I trust we have done 
to-day, will be found the best means of affecting public opinion, and through that 
decision causing the Government to take action. In conclusion, I will only say L hope, 
as Colonel Alcock very properly pointed out to us, that this will not be considered 
merely as a question of self-interest and of commerce, There are interests in the 
matter that we have which are superior to commerce. Commerce is only a means of 
acquiring power to use for some other purposes ; and the other interest we have, is a 
responsibility that has been handed down to us, partly by the gifts of Providence and 
partly by the energies of our forefathers, of being the great propagators and guardians 
of liberty and religion in the world. Any question connected with the defences or 
the condition or interests of the Empire, should be discussed with a view not merely 
to particular local benefits, either in the United Kingdom or any one Colony, but so 
as to preserve our resources and to apply them to the carrying out of that duty that 
we have inherited. It only remains for me to ask you to return our thanks to Captain 
Colomb for the trouble he has taken in putting this important paper before the 


Institution. 
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the trade between India and China and the countries adjacent, is about £90,000,000 
a year; that our trade with the West Coast of America is about £20,000,000 a year ; 
so that about £150,000,000 a year of our trade goes into the Pacific,—that is about. 
one-fourth of our whole exports and imports, and that does not include any inter- 
colonial trade, except: between India and China. Also it appears of this trade about 
£90,000,000 pass Singapore, £30,000,000 pass King George’s Sound, and £30,000,000 
pass the Falkland Islands. That will give you some sort of notion of the relative 
importance of these places as far as tradeis concerned. The corollary of that part 
of the argument is the provision of coal for the security of that commerce. Coal is 
now, as the lecturer has told you, what provisions were formerly to a ficet ; but 
where you have a deposit of coal, there you must have the means of protecting it. 
Now, as a means of assisting you to consider the importance of the possession of 
coal stations, I do not know whether it has been pointed out in this discussion, or 
whether I have got it from other sources, but the coal-carrying power of a man-of- 
war at the present day may be said to be from 2,000 to 2,500 miles. They carry 
from 500 to 700 tons ; and, therefore, if we suppose that we have fifty ironclads in 
commission in war time, good or bad, and one or two hundred other steamers, 
50,000 tons of coal would not go very far in providing our fleet with coal in a hot war. 
Then the Australian Colonies are situated approximately about half-way between the 
Cape of Good Hope and Cape Horn, that is 5,000 or 6,000 miles from each, or 
double the distance that our very best man-of-war could steam ; and the distance 
from Australia to Panama and Vancouver’s Island is about 7,500 miles, or three 
times that distance. So that if it is necessary for us to do anything at all to protect 
our commerce and support our fleets there, we want some good provision for coal in 
that sea. ‘Then again naval warfare is essentially a war of attack No maritime 
nation ought to wait to be attacked, for that is inviting defeat; therefore we must 
consider our coal supplies all over the world, not only with reference to the protec- 
tion of our commerce, but also to the attack of the enemy. It appears that 
throughout the Pacific Ocean at present there are about eighteen places where a 
merchant ship or man-of-war may expect to find a stock of coal in time of peace, but 
of these nine are in foreign territory, and therefore not always available to us; and of 
the other nine, which are in British territory, there is not @ single one really properly 
defended at the present day. Then we have been told that there is coal in the 
Pacific, in Australia, New Zealand, Vancouver’s Island, and on the north coast of 
China and Japan. Further, it has been said that it is a long way to send coal from 
England, and that it may be impossible to send it in war time, and also that coal is 
not a material that keeps well. These are additional reasons for it being desirable 
to secure supplies upon the spot, and also for establishing some system of keeping up 
the continual supply of fresh coal at certain places. 

Now I come to another argument for keeping up the connection with our Colonies 
in particular, and for the defence of our whole Empire, that has been mentioned 
pretty warmly in the discussion, and that is the question of food supply. I think 
this has given rise to some misunderstanding on the subject of our island strength and 
island weakness. A great part of our island weakness consists in this, that we cannot 
supply our population with food. We may, perhaps, get it in time of war, for people 
will sell you things in time of war as well as in time of peace, if they can get the 
money for them; but it may happen that the supply from some important country 
may be stopped altogether, and that is not a safe condition for thirty millions of people 
to be in, who draw half their food supplies from abroad. That makes it important, 
as has been observed, that we should keep up our connection with those Colonies 
which are food-producing countries. Again, some day we may expect that both 
Russia and the United States will double us in population, hence it is important for 
us to keep up a good and secure connection with countries that not only will supply 
us with food but also with men. Therefore I think we may say that the railway 
across British America is a matter of some importance, not only from the commercial 
but from the naval and military point of view. Some reference was made in the 
course of the discussion with regard to raising the money for these projects of defence. 
Mr. Hardy, the Secretary of State for War, alluded to that in this Institution, at the 
Annual Meeting. Referring particularly to our coal depdts and the importance of 
providing and defending them, he said, as every British Minister does say :—“ It is a 
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question of money.” — It is quite true that it is a very considerable part of the question, 
although it is not one that we can go into here quite legitimately ; but as far as we 
can judge from what we have heard here and out of doors, the Colonies seem to be 
perfectly ready to join us if they are called into council; and with regard to that 
point, I think there is one very great interest which they have in the matter, and it 
is this :—that considering the very great size that States are now growing to in the 
world, States such as Great Britain itself, and Russia, and America, it is almost 
impossible that any Colony of the size of Canada or Australia can remain entirely 
independent. It must be joined to some other great country, and I have no doubt, in 
the present feeling of the Colonies, there would be very little hesitation in choosing 
which country they would elect to remain with, and it has been pointed out that, even at 
the present time, the naval power of Russia in the Pacific, as compared with our own, 
is suflicient to cause alarm to our Colonies there. Therefore, on the whole, I think I 
may venture to say that the general opinions which have been extracted in the course 
of this discussion are, that there is very good reason for a national inquiry to be made 
by the Imperial Government, in connection with the Colonial Governments concerned, 
as to the best places for naval and military centres and for strategic positions. I think 
if that is recorded in our proceedings it will be the most legitimate and satisfactory 
way of meeting Captain Bedford Pim’s proposal. That inquiry should, of course, 
include an examination into the extent and nature of the coal deposits in the Pacific. 
As one gentleman observed, it is difiicult to produce any ates, effect upon public 
opinion in this country ; we can only do it gradually. But mectings such as these, 
where the opinions of practical men, who know the places and circumstances, are 
expressed, and where we arrive at some definite conclusions, as I trust we have done 
to-day, will be found the best means of affecting public opinion, and through that 
decision causing the Government to take action. In conclusion, I will only say I hope, 
as Colonel Alcock very properly pointed out to us, that this will not be considered 
merely as a question of self-interest and of commerce. There are interests in the 
matter that we have which are superior to commerce. Commerce is only a means of 
acquiring power to use for some other purposes ; and the other interest we have, is : 
responsibility that has been handed down to us, partly by the gifts of Providence and 
partly by the energies of our forefathers, of being the great propagators and guardians 
of liberty and religion in the world. Any question connected with the defences or 
the condition or interests of the Empire, should be discussed with a view not merely 
to particular local benefits, either in the United Kingdom or any one Colony, but so 
as to preserve our resources and to apply them to the carrying out of that duty that 
we have inherited. It only remains for me to ask you to return our thanks to Captain 
Colomb for the trouble he has taken in putting this important paper before the 
Institution. 
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LECTURE. 


Friday, June 8th, 1877. 


Aputrat or THE Fieer Sim HENRY J. CODRINGTON, K.C.B., 
Vice-Patron, in the Chair. 


DEVELOPMENT OF OUR MODERN WAR FLEET. 
By J. Scorr Russrtt, Esq., F.R.S., d&e., de. 


I prem it a high honour that the duty has been assigned to me of 
laying before this meeting a summary of the new conditions which 
have arisen in Modern Naval Warfare, and of submitting to you the 
means we may be able to put into practical use for ensuring English 
naval supremacy over the oceans of the empire. 

[ highly appreciate this occasion, because I sce in this Institution 
the most distinguished and the most experienced members of the two 
noble professions on whom we must always rely for the maintenance 
of the freedom, power, and well-being of the English nation ; for with 
reference to war I believe no maxim more deeply true than that 
‘Readiness for war means power to keep the peace,” and there is one 
other less known but not less true that— 

“Diplomacy makes wars—The army and navy end them.” 

As there are present members of both services “re have fought 
battles in our past wars, and who will have to take a leading p: art in 
our coming wars, I desire to put myself, as far as "F ss be. allowed, 
in the position of asking you for professions al advice and information. 
[ take my own position simply as an elder brother of another profes- 
sion; and the duty of my profession is not to give you information on 
matters of war, but to ask you for information to enable my profession 
to do our duty by yours. Our duty then I take to be this— 

“To prepare for your use—The fittest tools for your work.” 

Therefore I want to learn from you— 

“ What your work is to be—And how you wish to set about it.” 

Any information I possess as to the present wants of the naval 
service and the future fighting of the British fleet, I owe to the long 
and intimate knowledge [ have enjoyed of the views and experiences 
of distinguished naval and artiller ‘y officers, and of men in command of 
war ships and fleets, not only in our own but in other services. In the 
Crimean War I am happy to say vessels of my design and construc- 
tion, ably commanded and ably handled, did good service to our 
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country, and carned merited distinction for their Officers; and the 
Officers of successful smaller vessels of those days will, I have no 
doubt, successfully command our fleets of large ships in the coming 
war. It is the knowledge of our ablest naval commanders which | 
aim at possessing; if I ever made a good ship, it was by studying the 
wants of an able commander, and I have done my best to learn your 
present wants, and to consider and contrive the fittest means for the 
execution of your intentions. One defect in my address to this 
meeting I must apologise to you for. One of the objects of our 
“‘ further development of our fleets” must be the criticism, correction, 
and remedy of the errors of the past and the present. Now if this 
paper had been read in other political circumstances, I might have 
undertaken the unpleasant duty of exposing the faults and blunders of 
our present ships of war. But at the present time that would not be 
prudent, useful, nor patriotic. These faults are well known to you 
and to me. But this is not a fit time to dwell on them. I will there- 
fore omit this large, urgent, and interesting part of the question, and 
confine myself to the consideration of the nature of such new work as 
we shall soon have to undertake and to carry out. 

About our existing ships of war I have only this to say, that 
according to my experience as ship builder, ship owner, and seaman, 
T have always found that a good captain makes a good ship, and an 
incompetent captain makes a helpless ship, and I firmly believe that 
our naval commanders will take what is called a bad ship to sea, and 
by mastering all her qualities, good and bad, by gaining the complete 
confidence of all on board, and by the exercise of forethought, fore- 
sight, coolness and courage, will make the best of such ship, engines 
and guns as they have got, and that what are called bad ships, may in 
good hands, win the victory. 

In this paper I shall direct my attention solely to the determina- 
tion of the objects we should mainly keep in view in the future 
development of the fleets of the empire, including in “empire,” the 
shores of our colonies, the dominions of the British empire, and the 
oceans covered by our commerce. 

The first question I have asked of your profession is this :— 

What is a modern sea fight ? 

How do you mean to set about it ? 

The answers I have received have been many and various. But in 
the end, I think I understand what you mean to do. J think I see 
the like means to enable you to do it. 


I. 
A Modern Sea Fight. 

Judging from all the information I have gathered from able and 
experienced commanders of fleets and ships, I think the following 
epitome illustrates their views and intentions; and, in order to master 
the subject and meet its difficulties, I have tried for the moment to 
put myself in the commander’s place, and tried to understand his 
motives, means, and action, and thence I have tried to contrive and 


invent the means that would best fulfil his aims and achieve his end. 
sAQ 
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According to all the information I have gathered from the ablest 


men, the following series of facts are to be dealt with. 
The Fight Begins. 


Standing on the deck, 24 feet above the water,’ I see iny enemy 
clear on the horizon. He is seeking me. Iam seeking him. Weare 
six miles apart; at modest speed a mile takes six minutes; at that 
speed we shall meet in eighteen minutes. 

What to do in these eighteen minutes is a serious question. 

There is not a heavy sea on but an ordinary swell, our ships roll 
gently ; steam steadily ; our guns are charged ; all is ready. 

Now comes the serious question—As we approach shall we fire or 
not? 


Twelve Minutes. 


Six minutes have passed, and we are now within four miles of each 
other, shall we throw away our shot ? 


Sia Minutes. 
Six minutes more have passed, we are within 4,000 yards of cach 
other, shall we throw away our shot ? 
Better reserve all for near and sure fire. 


Three Minutes. 


We are now end on. 2,000 yards apart. Three minutes of time left. 

Shall we continue end on? 

Shall we change our course ? 

Why change our course ? 

I dare not change my course ! 

That is the answer to me by an able and expericnced commander. 

Now I quite agree with our brave seaman that he dare not change 
his course. It would be weakness. It would be fear. It might be 
folly. 

His orders must be Stand by! Steady! Full speed ahead! 


Three Minutes apart. 


The three minutes are soon over! The engineer gets all in order 
for the crash ! All in the ship is already made fast! The commander’s 
eye never leaves the enemy, At the end of a minute, he sces the enemy 
hesitate. 

He swerves to port! Port the helm is our order. The ship swerves 
to port, but is too slow to escape us. 

The two minutes are over, he has not been able to get round more 
than four points. We also have got four points round, we are now 
full speed right athwart his beam. 

Stem on. Stem into him. His side is open to the sea. 


1 My knowing this height exactly, enables me to tell his distance exactly. 
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Second Stage of Fight. 


In this case we have won—and won easily. The weakness of our 
cnemy was—to stay so long and swerve too late. 

Suppose he had decided sooner, and gone about sooner, and been 
be clearer, and we had done the same, he might have escaped collision. 
What then ?—Then in passing him I should have delivered into him 
my entire broadside. 

All this would have passed in twenty minutes from sighting, and in 
i six minutes more we should either be once more broadside on or end 
a on—as we were. The second meeting end on or broadside, one or 
both—unless one of us was already disabled—would be a repetition of 
the choice between mecting or swerving. 








a Alteration. First Stage. 

: Let us now go back to our original position—three minutes’ apart, 
end on. The enemy does not swerve—we do not swerve—we meet 
full speed, stem to stem. 

F As there is a sea on and the ships gently roll, stem may not meet 
i stem in perfect line, one of us will stem the other aside more or less. 
if we are both strong and well made, each may strike the other and 
recbound—damaged and not disabled—each may go on, discharge his 





ij broadside guns, and six minutes after we may be meeting end on or 
right athwart. Whichever side may win, it seems unlikely that one 
BY cngagement between two such ships will last through more than three 
such encounters, or that the time of an engagement will be prolonged. 
eB Nighteen minutes to meet and eighteen minutes’ close quarters seems a 


long fight. 

It seems to me that the lessons I learn from these data are these— 
# that the first fighting element I have to meet is “ greatest strength to 
“ strike my enemy with most harm to him and least to me,” that the 
s second fighting element is ‘“ greatest gun power ”—to throw the 
3 greatest number of largest shells into him with highest speed at close 
distance and in shortest time. These two are, it seems, the first 
fighting elements which the modern man-of-war must possess. 








“ II. 
Our Modern Man-of-War. 


The first condition of the modern man-of-war is, that she be fit to 
fight this battle and sure to win it. 
5 To fight and win we must be— 
Speedier, so as to choose our own time and place. 
Handier, 80 as to choose the best bearings. 
Stronger Bowed, so as to sink him without being sunk. 
With more Gun Power, so as to throw more and larger shells with 
greater initial velocity at close range. 





How to get these fighting points without sacrificing any of the 
essentials of a seaworthy, sea-keeping, wholesome ship, leads into 


questions of practical detail. But before going into the details of our 
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future men-of-war, it is expedient to limit our aims by clearly 
defining the ends we have in view. 

Do we aim at perfect impenetrability of armour-clad ships ? 

Do we aim at perfect unsinkability of the hulls of our ships ? 

Do we aim at perfect security of Officers and gunners, engineers 
and seamen, from: risk of life and limb ? 

Il ask these rather absurd questions, because we have had much talk 
here perhaps and elsewhere, of things called ships which are to be 
utterly impregnable and indestructible, impenetrable to shot, shell, fire 
and water. 

In reply, then, [ hope T may be allowed to assume that neither you 
nor I, nor any men in power, look forward to, or expect, or will sanction 
any pretence, of making the ships of the future war-navy perfectly 
impregnable ; such fancies or pretences would be unworthy of your 
countenance and mere waste of time, No doubt a ship may be made 
to carry armour 1, 2, 3, 5 feet thick; no doubt guns can be made 
100, 200, 800, 500 tons in weight, carrying shot of 1, 2, 3, 5 tons in 
weight; no doubt gun makers like to be paid for building monster 
guns; no doubt good blacksmiths like to be paid for rolling and 
hammering thick armour plates; no doubt also the talk about such 
big things may frighten our foes if they are fools, and might give con- 
fidence to our friends if they are fools. But I feel that I need not 
refute such follies in this society, because they would not be seriously 
entertained here. 

I begin, then, by assuming that you don’t expect me to talk of ships 
quite impenetrable to shot and shell of all kinds, ships quite unsinkable 
by shot and shell of any size, bottoms so strong as to anchor peace- 
fully over a mine for the purpose of being blown up with impunity, 
guns so large that a single shot will sink a fleet, and an interior so 
large that provision and fuel can be carried for any number of battles 
all round the world. 

If you were to desire me to indulge you in foolish fancies of that 
sort made for your amusement, I should begin at once with the 
wonderous round ships of which we have heard so much ; I should tell 
you how if you made a round ship of 100 feet diameter, you might 
give her 1,000 tons of armour, 1,000 tons of guns and ammunition, and 
1,000 tons of coal; if you made her 200 feet diameter, she would carry 
4,000 tons of armour, 4,000 tons of guns, 4,000 tons of coal; if you 
went to 300 feet diameter, she would carry 9,000 tons of armour, 
9,000 tons of guns, 9,000 tons of coal; how at 500 feet diameter she 
would carry 25,000 tons of armour, 25,000 tons of guns and ammunition, 
95,000 tons of coal; how all the ships in the world might bombard 
her for twelve months without doing her serious harm, but amusing 
her and themselves by waste of powder and shot. 

All this you might take in good part if we were met here merely for 
fun. It might also amuse you to know that I really designed such a 
gigantic round floating fortress twenty years ago for real use, but I 
never called that a ship, and I hope you will never consider one of 
such, or any number of them, as a ship or as a fleet. 

I understand, therefore, that we are not here talking of circular 
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batterics, floating forts, or any of those fancies which fertile imagina- 
tion may disport in creating; but wo are to consider how we may 
make sure progress, in creating sea-going, sea-keeping, speedy, handy 
ships, on given conditions of least waste of money, time, and human 
life, and meant for the purpose of protecting the wide-spread interests 
of the Knelish race, the empire of the ocean, and the commerce of our 
large colonial family with the mother country and with the shores of 
all seas, and for the purpose of dealing summarily with the ships of 
wny enemy who may wish to capture our wide-spread fleets of merchant- 
men and plunder the wealth they carry, or who may be ambitious of 
attaching to their own empires, some of that large family of English 
colonies, and of English dominions, which do so much for the wealth, 
well-being, civilization, liberty, and progress of human society. That 
family we must protect at all risks, and it is to the larger question of 
thus protecting the interests, the honour, and the power of the British 
Kmpire, that | have directed my thoughts in preparing to address this 
meeting of Kngland’s protectors, 


Ruining Power cond Bow Structure. 

Since ramming power takes first rank in the war ship, [ have care- 
fully examined our own ships and other people’s with the aim of 
seeing what kind of ram or stem will do them most harm and sink 
them soonest. 

I tind that cutting them open 
and place to do most harm and sink them soonest. The best tool for 
this purpose is a good upright seagoing stem, having its greatest pro- 
jection at its own water-line and rounded backwards above and below. 
This is also a good shape of stem for a sea-going ship. 

[ do not find that the sharp point or underwater beak often used, is 
a good weapon. It weakens the ship, gives a lever to the enemy, and 
makes a small opening instead of a great one. What is wanted, is a 
stem which is the strongest and at the same time opens up the largest 
part of the enemy in the most dangerous place. To cut open the 
water-line above and below, will let in most water in the place to do 
most harm and soonest sink the ship. 

That a nearly upright stem rounded back above and below the 
water-line, will do most harm is plain from this circumstance, that it 
cuts across the decks. A sharp point may penetrate between two 
decks which are watertight, and do little harm, admitting water only 
on one deck; but an upright stem cutting across two decks, lets water 
in to fill three decks, and as the entrance of water heels the ship over, 
more and more of the opening gets under water and much more of the 
ship is inundated. I should much prefer my ship being picreed by a 
sharp point than cut open across my decks. 

[ am also of opinion that our stemming structure is weak. A strong 
heavy lump of iron called a stem is really a very feeble offensive 
weapon, because it is not so made as to be in one with all the ship 
behind. Hence we see that the ship which rams, is often more injured 
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than the other. I have seen ships that have rammed others at sea 
come back sinking because their bows and stems were not so made as 
tu give each other due support. 

The stem of a ramming ship should be built up quite differently 
from past custom. Our large single forgings, stopping short in thin 
iron sheets, are simply uscless dead weight, and an oblique collision 
with an iron-plated ship will simpiy double the bow round, if not 
tear it open. 

What we want in collision-construction is that the strong thick 
parts of the ship should grow evenly out of the weaker thinner parts 
abaft, so that the strain of collision shall be spread over a wide space, 
and so utilizing the strength of a large extent of good iron. For this 
purpose the stem must be formed by gradualiy growing out of the 
ship’s bows in plates overlapping thicker and thicker until they 
become a thick, smooth inflexible stem, quite different from common 
patchwork. 

The same principle must prevail throughout the whole bow of a 
ship. The decks must all be incorporated in the interior of the hull 
with the skin and the stem, so as to form one entire hollow weapon of 
great strength and homogencous structure, without the present points 
of weakness. This, though practicable, requires much skill in order 
to get most work without weakness and without waste. 

By stem and bow strength, | mean not merely on and under water, 
but up to the summit of the bow. The ship must be too strong for 
her enemy, not at one place, but all round the bow. 

DY. 
Precaution and Protection by Cusenatles. 

Although I adhere to the war maxim, that sinking your enemy 
means saving you, I do not therefore feel myself thereby discharged 
from any of the responsibilities of my duty to do all that in me 
lies to save your life, and so aid you in your duty by first doing 
mine. But I beg to say that my idea of my duty and yours is, that 
harming the enemy is your first duty and mine, that saving our- 
selves is the second duty, and that we must not sacrifice the first 
to the second. 

Our first duty being to shell our enemy and to sink him, I must ask 
you to agree with me in first giving our ship more sea-worthy 
qualities, more endurance, more speed, more handiness, more sinking 
power, and more shelling power than our enemy. 

Saving power for ourselves, | should give as follows. I should 
give up all long clear level decks under water, and take exclusively to 
what I will venture to call— 


The System of Casemates. 

The casemate system is that in which we take some convenient unit 
of bulk, having some practical use as its aim and measure. For this 
end I take one broadside gun as my unit for bulk. That gun wants 
room to work it. That room may be 12 feet wide by 18 feet, call it 
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220 square feet of deck; or if 10 feet will do for the gun eall it 10 feet 
by 22. Height between decks we need not now fix. My first step for 
safety which I am ready to take, is to divide the whole broadside of 
the ship into casemates of 12 feet each, and to place in each one its 
own big bore shell gun. I can so arrange the structure of those case- 
mates that they shall add nothing to the dead weight of the ship, but, 
on the contrary, give it useful strength. 

These casemates will have these characteristics. Entry only from 
above. They will be water-tight and air-tight. Enemies’ shell ex- 
ploding in one will not reach the rest. Water entering one will remain 
there, not spread to the others. 

This casemate system I do not mean to confine to this gun deck 
only. Each casemate shall have under it, an underwater casemate 
containing all shot, shell, charges, and stores pertaining to that gun, 
and to the ship’s company of that gun. During battle no one need 
leave that casemate but one ; that one stands on the upper deck, or at 
least has his head above it, and sees and knows all he should, and has 
complete command of his gun and gunners below. Thus we have now 
aunit of our war ship. We can carry in twenty casemates, each 11 feet 
by 20 feet, twenty big bore shell guns. 

We can carry on the other side twenty more. Thus, in a ship’s 
midship body, 220 feet long, we carry forty big bore shell guns, If 
one broadside of such shells do no harm to our enemy, he must be 
hard to harm, we have no choice left but run him down. 

As to our own protection. If he is run down we are safe. If we 
miss and he shells us, look at our position. If he aim well and pierce 
us with one of his four great guns, he may disable one of our guns 
and harm the gunners. But that is a loss of 1 in 40, not 1 in 4, which 
is his loss if we harm his gun. 

Now this casemate system is all we can do, and should be fully 
carried out in every ship having big bore shell guns in great force. It 
must be extended to the boiler-room and engine-room equally. 
Instead of communicating everywhere, the boilers of a large ship must 
be shut in all round so that when explosion comes from causes without 
or causes within, the explosion shall confine itself to that one closed 
chamber. This I did in the Great Eastern, and thereby I saved the 
lives of the multitude thenon board. Each of the five distinct sets of 
boilers was entered only from above, and enclosed in a water-tight 
casemate. A foolish auxiliary boiler, meant to save a little scrap of 
fuel, and called a superheater, was added to the ship’s boilers by the 
owners of the ship in opposition to the judgment and contrary to the 
advice of the builder. It blew up, as it should have done, and tore 
open the adjacent boiler and killed.the men in the engine-room. But, 
thanks to the complete seclusion of that one set of boilers in their own 
closed compartment, we who were outside, and we were many, 
escaped, and the rest of the boilers and machinery continued their work 
unharmed, and took the ship to her destination. It is, therefore, not 
from fancy but from hard facts that I entreat you to save the lives of 
your men on board your ships by the means which saved mine—the 
system of easermates and closed compartments entered only from above. 
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[ have carried out this system throughout the plans of several ships, 
and I cannot say that I find any disadvantage at all comparable in 
value to the safety of life and security from sinking, which it, and it 
alone, can give. 

But I am bound to tell you that the planning and working out such 
a system has one disadvantage. It requires much forethought, fore- 
sight, and skill in those who plan it, and much of the same qualities 
in those who use it. But in this it resembles all other improvements 
which are new, and to which we have not been practically educated 
and trained. It requires time to mature its structure, its use, and 
its users, therefore the sooner we earnestly set about it the better. 

These casemates clothed in armour will carry each a great bore 
gun, and a similar casemate below the water-line will carry ammuni- 
tion for that gun. The sub-divisions of the ship’s hold going down to 
the ship’s floor, and going right across the ship, will form continuations 
of these casemates, and thus the whole will be one homogeneous struc- 
ture of wrought iron plate, disposed in the best way, without waste of 
weight, and each part contributing its full share to strength, safety, 
and effect. 


VE 
Strength of Armour and Ship. 


Giving up as fanciful all ideas of perfect impenetrability, we go 
into the plain problem of making the best of what we can have. If I 
can carry 1,000 tons of armour in a given ship, how shall I best 
dispose it ? 

I have so much area to cover, so many guns to protect, so many 
tons dead weight to carry. 

Here the practical problem begins and ends, how to make the most 
of say each 50 tons of armour. 

The gun I have to protect occupies a casemate, having an exposed 
face of say 100 square fect. If each foot of armour over a foot thick 
weighs 5 ewt., that will use 25 tons, leaving 25 tons more for end-on 
and under-water protection. 

The question is now this, how shall T best utilize these 25 tons over 
100 feet of face, so as to be most enduring. The answers to this are 
most important :— 

Ist. What shall the armour be? hard iron or soft? iron or steel ? 
or both ? 

On this I shall give you the sum of my own experience and of 
others, as far as I know theirs. 

1. Joints in armour are weak places, therefore let us make them 
the strongest. 

2. Bolts and bolt-holes are causes of cracks and giving way, there- 
fore do away with bolts and bolt-holes. 

How this may be done? Our system of casemates enables us to do 
this. 

A modern armour plate covers over 100 square feet, in one single 
piece, it weighs 25 tons. But it is pierced with holes, and its joints 
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are weaknesses. Struck on a joint it gives in there and flies out at the 
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far-off edges. Struck between two holes it cracks between. Now 
if we place the whole four edges of the plate on the four walls of our 
casemate, all four thus supported, become the strongest place in the 
plate. 

If therefore it be true that the strength of everything is measured 
by that of its weakest part, we have by our casemate system much 
strengthened our armour. 

Next, as to the quality of our armour-plate; shall it be hard or 
soft ? steel or iron ? 

This question requires careful discrimination. Doubtless the 
harder it is, like tempered steel, the more it shatters the shot of the 
enemy. But also we must remember that hard stuff cracks, and so, 
though the shots of the enemy are shattered, yet later on, our armour 
is itself shattered, cracks, and falls to pieces. 

Our question therefore comes to this, can we get all the advan- 
tages of steel armour, and yet protect our armour from crumbling to 
pieces ? 

First then we must fasten it to our ship without bolts or bolt-holes ; 
next we must hold it in place by such means that though split by shot, 
the pieces may still be retained in their places, and do their work as 
armour. 

There are several ways to do this. One I tried at Shoeburyness 
was an edge binding, where the plates were rivetted in places without 
bolt-holes, and it certainly resisted better than any of the others. 
But there is a much better way not yet put into practice. 

This way, which I propose should be put into practice along with 
the casemate system, is to incorporate the armour-plate within the 
structure of the iron plates of the ship. There need be no armour- 
plates nor joints visible outside the ship, only the common iron skin 
quite smooth on the outer appearance of the ship; then the ship 
itself built, like the Great Eastern, with broad plates at right angles 
to each other, and forming a cellular skin. The spaces of this 
cellular skin to be made of such sizes as each to hold a large armour- 
plate and its backing, and this entire skin and its divisions built up 
of iron plating two or three layers thick. 

By this system of incorporating the steel armour or iron armour 
inside the hollow walls of the ship’s side, the armour would add to 
the strength of the ship’s structure, and the ship’s structure would 
enclose the armour without piercing it with holes and making it 
crack, and if it were cracked by some extraordinary force, the two or 
more pieces of the cracked plate would still be secured fast in their 
place, and would still be there to receive the blow of the next shot, with 
diminished strength, but not destroyed nor removed. That I think 
would be the way, in union with casemates, to make both the ship the 
strongest and safest, and the armour most effective, secure, and 
durable. 

Thus 50 tons of armour gives us protected casemates for one gun of 
the twenty guns in twenty casemates for the weight of 1,000 tons of 
armour. 





720 DEVELOPMENT OF OUR MODERN WAR FLEET. 


I think that by means of this arrangement we have made the most 
of our money, weights, and material. 

Of course double these weights and cost would give double thick- 
ness of armour, but the same methods of application would yield 
similar advantage in use, should such weight be deemed expedient. 
But that question comes later, when we settle the size of ship. 


VI. 
The Man-of-War.—Ship of the Line. 

In designing a ship of war, the first maxim I should entreat you to 
adopt would be, not to allow any of the usual prejudices in favour of 
or against any particular proportions, shapes, or modes of construction 
to affect your minds, but to follow out implicitly the conditions and 
wants of the case and the nature of the work the ship has to do. 

1. Let us agree that the ship shall have the shape, proportion, and 
qualities of a sea-going ship; shall stand up well under sail and roll 
easily with the sea; shall be dry and handy. We know that these 
qualities have been completely obtained in many ships of the past. 

2. Let us agree that our modern man-of-war must go fourteen knots 
under steam. This settles the shape of bow and stern; the length of 
entrance and run, 200 feet. 

3. Let us agree that our ship must carry fuel for 3,000 miles, 
4,000 miles, or 5,000 miles. That scttles whether she is to be 309 feet 
long or 360 or 400 feet long. See diagram ITI. 

4. Let it be agreed that she must carry 2,000 tons of armour and 
2,000 tons of armament and ammunition. That settles her breadth of 
beam as say 64 feet. 

5. It must be understood that the middle body of the ship protected 
by armour should be adequate to secure the ship when the unprotected 
ends are shelled. 

The result of these conditions, without any choice on your part or 
mine, give us a— 

Ship of the line 66 feet beam, 24 feet draft, 300, 360, 400 feet long, 
the length of the ship being proportioned to the length of the 
voyage she can make or the time of her endurance at work. 

The entire water-borne weight is 12,000 tons; the weight of ship, 
equipment and engines is 5,000 tons; armour and armament, 4,000 tons ; 
fuel for ocean voyage, 3,000 tons. 

This store of fuel is good for 6,000 miles. Diminished Jength of 
10 feet of ship makes 300 miles diminished length of voyage. 

Thus built of 200 feet long, this ship is good for only 3,000 miles 
steaming; 360 feet long for 4,800 miles steaming; 400 feet for 
6,000 miles steaming. 

Now on the point whether you would prefer the longer ship, to 
enable you to seek your enemy further, to follow him faster, to choose 
your time with more margin in hand; all these are points for your 
choice, not mine. 

Let us now see how we can turn all this weight of carrying power 
to account. We have 4,000 tons for armament and armour: say 
2,000 tons armour, 2,000 tons guns, ammunition, and stores ; 1,000 tons 
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guns and carriages; 1,000 tons nn, &e.; being 10 guns of 
100 tons, or 20 of 50 tons, or 40 of 25 tons. 

I have already said how I should wish to see the armour and protec- 
tion carried out and the guns placed broadside in casemates. But the 
question of choice of guns is more yours than mine. I prefer a given 
weight of large-bore gun firing large shells with high initial velocity 
at close quarters, breech-loaders, and piaced in very simple carriages 
in armoured casemates, to all the complex mechanism and misplaced 
ingenuity of firing long, narrow, thin shot, from long distances on a 
heaving sea. 

It will be seen that if this ship, 66 fect beam, were only six beams 
in length, which we have always reckoned a very moderate proportion 
in steamships, she would be 396 fect long. But it is objected to 
length, that it cannot be combined with quick turning or manoeuvring 
power. Now this is true in degree, but in degree only. I can quite 
undertake that the turning power or manceuvring power of our war- 
ships can be made such that a ship 400 feet long shall turn round 
quicker and sharper than our present war ships of 300 feet long. 
How this is to be done I shall consider further on. 


Table of Dimensions. 


I. Tur Man-orv-War. 
(66 feet beam, 25 fect draught.) 


3) 














| Lengths. by Searing Power. | Steaming Power. 

pas i : 

Feet = q ons. Miles. 

300 8,000 3,000 

} 360 10,500 5,000 | 

| 396 12,000 6,000 | 
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Ila. Tue Friaarte. 
(56 feet beam, 25 feet draught.) 








Lengths. Bearing Power. | Steaming Power. | 

—— 

Feet. Tons. | Miles. | 

| 300 7,000 3,000 

| 360 9,000 5,000 | 

| 896 10,500 6,000 

} | 
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Ilv. Tur Fricate. 
(46 feet beam, 25 feet draught.) 


Lengths. Bearing Power. | Steaming Power. | 








300 5,500 3,000 
360 7,000 5,000 


| 
| 
| Feet. Tons. Miles. 
| 396 8,000 6,000 | 
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VII. 


Gunnery and Manoeuvres at Sea. 


All my experience of the sea, (and I am very fond of the waves and 
enjoy their play,) has given me the belief that with our present large 
guns, very little good is got by complex manoeuvres of the gun. To 
say that the gunner can lay his gun as he used, by peeping through the 
port and adjust it with all the nice precision of a land gun, is sheer 
nonsense, and, if I am well informed, all such sea-gunnery is sheer 
waste. 

I have come to the conclusion that the modern ship is the true gun- 
carriage, and the chief gunner is the man who commands the ship, 
and that the guns of the ship are laid just as the ship’s head is laid. 

I beg you, therefore, to go back with me to our opening sea fight. I 
presume that on entering that engagement, the Commander had four 
large bore guns laid right a-head in the line of the keel, and that as he 
kept her head direct on the enemy, stem to stem, so they only received 
a signal to fire and reload. Being breech-loaders this could be done 
without deranging the gun, and without loss of time. But I fancy the 
firing may have been wisely reserved. I presume, also, that the Com- 
mander on sighting the enemy, had all his twenty or forty broadside 
guns laid right across the beam, and at such elevation as the state of 
the sea rendered most serviceable. Some talk of converging broad- 
sides as useful, I prefer square across the beam. Now the Commander 
of the ship, standing where he should, sees all that happens without, 
and guides all that is to happen within, knowing now how every gun 
lies, and having only two such ways to think of, he is, I think, quite 
master of the situation. 

He has only to see the ship’s head right in line with his enemy to 
fire with certainty, and if he do not give him the stem but pass him, 
he will surely deliver into him the entire broadside. 

Now all this is coolness and courage, and forethought and wisdom, 
but it requires no tricks of gunnery, and no marvellous, ingenious, 
costly, complex mechanism of any kind ; its sole virtue is simplicity, 
common sense, and cool courage. 

In this case then, and in many others, I call the ship the gun- 
carriage, and the Commander the gunner-in-chief, and thus I dismiss 
all bewildering complications. 

Being breech-loaders, the guns are at once reloaded without being 
in any way shifted or altered, and one minute may suffice with good 
organization. All is again ready and nothing changed but the ship’s 
place, and the Commander is giving the guns the proper direction by 
the ship’s head. 

I wish here to say a few words about the ports of armoured ships. 
The ports of which [ made the designs, were made small and narrow ; 
I have lately seen the ports of armoured ships made wide, open, and 
large; and I have even seen them shaped with funnel-like mouths 
spreading out wide, just such as I should like to fire into if she were 
my enemy, for I could not fail to fire my shell right into her central 
battery, even with my clumsy aim. Now, I have a growing conviction 
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that we cannot, in our armoured ships, too much diminish the size of 
our iron-clad ports. Years ago some of us contrived muzzle-pivots 
for our guns; the principle has been revived, some foreign governments 
have tried it with success. I can conceive nothing better for an 
armoured casemate than a closed port and a muzzle pivot, no smoke 
and no bullets could then enter, and the gun, already laid in an already 
ordered line, would obey the orders of the gunner-in-chief. On this 
arrangement I place high value; any of its seeming difficulties are 
easily got over. 

By arrangements such as these, difficulties of gunnery and gun- 
carriages, and laying and loading, speedily disappear, and the Officer 
in command may feel that he is in real command of his ship, instead 
of feeling himself the victim of mechanism and machinery over which 
he can exercise no control. 

What I have here said relates chiefly to the guns in casemates of 
the ship of the line. I may afterwards show its important bearing on 
ships of a smaller class. The four chase guns at each end of the ship 
may have longer range and wider training. 

Another Kind of Fight. 

There is one way to avoid ramming and being rammed—“ running 
away.” 

There are cases in which running away might be wise. You are 
stronger than me, I am faster than you; 1 run away, you follow, and 
I escape. 

But though I may seem to you to run away, and you follow, I may 
choose to fight you as I run. I may have good armour end-on, 
though I may have none broadside (or little). I may also have good 
guns end-on. In this case, though you have also good guns and 
plenty of armour, [ with more speed, am a match for you. 

This may be a good reason why I seem to run away. I may fire 
directly into you without changing my course. I by speed can keep 
nearer you or farther off. I, as I go farther, may use vertical fire, 
falling on your decks. Thus with little armour I may match you 
by speed and good armament and simple armour. 


VIII. 


Other Kinds of Ships. 


If we have war-fleets at all, should we have any but the most 
powerful ships, with most speed, most great bore guns, most complete 
armour, most endurance at sea ? 

I must confess to you that the deeper I go into the question, the 
more I come to the conclusion that the first-rate war-ship, though the 
most costly, is the best worth her cost. 

I much prefer one strong ship to two weaker ones. 

For the naval strength of our great empire, I can see no war-engine 
comparable to a fleet of ten or twelve ships of the line; all identical 
each to each in every point and quality; all seaworthy, fast, and 
enduring; all with many large bore guns, and complete unsinkable 
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hull and armour; all able and ready to go round the empire and 
fight whenever they can find an enemy, quick and handy. 

Among other possible ships, are ships of the same length, of less 
breadth only, and having the same qualities. These we may call 
frigates, and their only difference is—wanting complete armour. 

By “complete armour” let us agree that we mean a middle body 
with all in it protected, and long enough to sustain itself and the fore 
and after ends of the ship. 

By “partial armour ”’ let us understand :— 

I. Two transverse sections fore and aft, protecting all decks, 
engines, and magazines from end-on fire; call that the lowest degree 
of armour. 

II. The next degree should add to this, armour for magazines, 
engines and boilers, and an armoar deck covering them. 

The higher degree let us call complete armour. I should give as a 
rough estimate—that the complete armour being 2,000 tons, the 
2nd rate armour would be 1,000 tons, the 3rd rate armour 500 tons. 
Now we see that the addition of the complete armour, as compared to 
its lower degree, is only a aifference of 1,000 tons, in a displacement 
already of ten or eleven thousand. So I conclude that the advantage 
preponderates for complete armour in the larger classes of men-of- 
war. 

The second class of armour-clad is the frigate. Its two bulk- 
heads give it complete end-on protection. Its casemates limit the 
dangers of the exposed side. Its low armour over magazines, engines, 
and boilers secure its vitals even from broadside fire, while its ends 
save all within from raking and sweeping fire. It is narrower and 
cheaper than a first-rate. 

Now this class must be the fastest of all. It must be able to follow 
and catch any ship it wants to get hold of. It must be able to get 
away from vessels able to sink it. It must be able to return to us 
before our enemy can follow. It must be able not only to chase with 
effect, but to be chased with impunity; its chase guns and its two 
bulkheads give it this power. 

II[. Whether this class should be classed as corvettes, and a smaller 
class called sloops should be employed chiefly as intelligence ships, with 
no powers at all except that of running away from armoured ships, is a 
question I must leave to others. I would rather omit such ships 
altogether from the fleet, and include them and all others under the 
general head of Special Service Ships—mortar-boats, torpedo-boats, 
under-water boats, monitors, turret-ships. 

I doubt if much good is got by going down from ship of the line 
to frigate. It is cheaper and less wide, that is all. 

But we may want a ship of less draught of water, and greater speed 
than ourselves, to form the flying squadron of the fleet. If we are 
taking charge of some sea—The Mediterranean, the Indian Ocean, the 
North Pacitic, the Australian Ocean, the West Indian Seas—we want 
ships to be everywhere, to watch everything, to deal with smaller 
enemies, and to protect our own smaller interests; we must have a sort 
of ubiqitous ship—something like the German Uhlans, which I used to 
3B2 
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see on the outlook, all over France during the war. It seemed to me 
just what we must do with ships in seas when we have to make war. 


IX. 


Ships for Exceptional Service and Special Duties. 
Mines and Shells. 


The question of torpedoes, mines, and under-water attack is one 
which no Commander of a ship and no constructor of a Navy can 
neglect, but it is also one which has attracted much more attention 
by nervous excitement; alarm, and fear, than by real force as an instru- 
ment of Naval war. 

As ever since the beginning of the Crimean War I have given much 
study to the question of under-water warfare, allow me very shortly 
to deal with this matter as it regards fleets. There are many engines 
of war which are quite as dangerous to the enemy as to us: mines and 
explosives generally are of that nature; shells and explosives generally 
are of that nature. I will try to put all I think useful to you in that 
matter into few words. 

From my own personal knowledge and experience I can tell you 
thus much. If you are my enemy and lie near my shores in smooth 
water, I can, with a very small ship or gunboat, do the following 
things to you :— 

1st. I can fire large explosive shells upwards which shall fall verti- 
cally downwards through your deck and explode in the midst of your 
ship. 

2nd. I can send these same shells horizontally above water and 
strike you horizontally about the water-line, above or below. 

3rd. I can send these same shells down below water, right under 
the bottom of the ship, and there explode them at the same moment 
at which shells are descending and exploding from above. 

Now all these things I can do with certainty and not without risk, 
if you allow me; but I need not add, that you are a fool if you 
allow me. 

Allow me to say that I think these are much more matters of fright 
than of fight. Rockets frighten savages more than bullets. Greek 
fire was a grand cause of alarm in old times. 

I should make myself well acquainted with all such matters if 
I were a Naval Officer. I should amuse myself with them, and make 
my men quite familiar with them, and able to use them to frighten 
the enemy, but I should not trust to them as an instrument of serious 
warfare. 

The one answer to all is—destroy your enemies before they get 
near you. That easy task I leave to you. That every flect shall be 
composed of a different class of ship, charged with different kinds of 
duty is now plain—that is a matter of naval strategics on which I need 
not enter. But I have no doubt that it will be the duty of the 
numerous classes of small vessels of the fleet, to see that no small 
ships of the enemy come near to the main body of the fleet so as to 
shell them either above water or under water, torpedo-wise or otherwise. 
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If great ships allow little ships to come near them and shell them they 
deserve to be sunk. A torpedo-boat is as easy to sink as any other 
boat, if not easier. 

All I have to say in the matter of ship-construction is this—that 
every ship of war must be planned with full knowledge of the fact 
that the shell is the engine of naval warfare. That it must be thrown 
out in whatever direction will give best effect, and that protection 
must be afforded against shells from every direction in the manner we 
find to be most effectual. 

In every case there remains only this one rule of war— 

“ Sink him first.” 

There is no other. 


p. a 
Guin-Boats. 


I rank the gun-boat, with one big bore gun, as the class of war 
vessel next in importance to the ship of the line. 

There is this important distinction between them—the fleet of large 
men-of-war is ready and able to go to any of the seas of the British 
Empire, and there to win a victory over the fleets of any of the 
enemies of our power or our commerce. But the fleets of small ships 
must be localized, they must be already in the place where our 
interests lie. They cannot carry coal to steam thousands of miles. 
They cannot accompany the ocean fleets, they must precede them. 
Local flotillas of our modern gun-boats I consider as a good school 
for the future training of the crews and officers of the Imperial Navy. 
In our great stations in the Indian ocean, in the Australian seas, at the 
Cape, in the West India Islands, as well as near our own homes, there 
should be completely organized flotillas of the smaller classes of war 
vessels, in good harbours and well-protected stations, to which in case 
of war our large men-of-war fleets might be dispatched with the 
highest speed, and find these fortresses and their local flotillas ready 
to join them with perfect equipment, and ably manned and com- 
manded. 

The question of the construction of this class I consider to be one of 
the highest national value. I venture to call it— 


The Unit of the Fleet. 


It is the smallest ship, but it carries the large bore gun, equal to 
that in the largest man-of-war. The reason [ do not follow the 
common course of placing a small gun in a small ship is this—that the 
bore of the gun is not settled by the size of the ship that attacks, but 
by the strength of the ship it has to conquer. 

As our unit has to attack the largest and strongest ship, it must 
have a gun fit to fire a large bore shell with a high initial speed, other- 
wise little bore guns against strong ships are worthless. 

The next point of importance in this unit of the fleet is that the 
gun-boat shall be the gun carriage. It needs no other. The boat 
built with a strong thick iron bow will be the gun carriage, and 
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the water in which the boat floats will take the recoil, no other is 
needed. 

The gun boat being the gun carriage, must be cleverly handled by 
an able gunner and a clever commander. Therefore also the 
manceuvring power of the vessel must be made a first object of 
design and construction. Ordinary screw propelled boats have many 
disadvantages in handling them. These the ingenuity of England 
must be asked to remedy. It is to be remedied in several ways, and a 
little experience will soon show which is the best. 

Assuming that this one-gun vessel is taken as our unit, and that 
her gun has 15 inches bore, and 18 or 36 tons weight, the vessel 
herself will have to be not less than 25 feet beam, and probably more 
than 150 feet long. But with that short length, she will neither have 
high speed nor endurance of fuel for length of run. 

Calling the one-gun boat the unit, I think it very important to 
have another class, which I will call the twin-gun boat, because she 
will be able to mount two of these big guns, one fore and the other 
aft, and she will be able to go with equal speed either way, and be 
capable of manoeuvring equally well either end foremost. She will 
have to be longer, and she will be able to make a longer voyage with 
a greater store of coal, and though she has more length than the unit, 
she will manceuvre equally well, from being able to stem either end 
foremost at full speed with full manceuvring power. 

But with these qualities, let it not be forgotten that a single large 
shell sent into her centre by a first-rate man-of-war sends her to the 
bottom. 

In this respect therefore two units are better than one twin. 

In conclusion, I think a few hundreds of such gun boats all round 
our coasts would make good seamen gunners of us all. 


Conelusion. 


If I may now venture to sum up the conclusions to which I shou'd 
desire the present discussion to lead us, they are the following :— 

1. That the construction of ocean fleets of men-of-war, able to keep 
the sea, in all the stations of the empire where British rule and British 
interests require protection, is a matter of national as much as profes- 
sional interest. 

2. That the creation of a new fleet or fleets as distinguished from 
the maintenance and repair and restoration of existing fleets, is a great 
national act rather than a matter of ordinary administrative routine. 

3. That the creation of an ocean fleet or fleets is not to be accom- 
plished without a great national effort, in which the industry, the 
commerce, and the financial resources of the country, as well as its 
professional abilities, must all be brought into cordial and patriotic 
co-operation. 

4, That a standard Naval gun of large bore and light weight, breech- 
loading, and so arranged «> to fire through a small closed port, and 
worked by simple means, is a desideratum in the Naval service. 

5. That a system of Naval casemates, enclosing broadside-guns, 
haying steel and iron armour, the armour so incorporated with the 
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ship’s side as each to contribute to the strength of the other, offers 
great security against shot and shell, and much safety against 
ramming and sinking. 

6. That a similar system of division and subdivision, in the com- 
partments of boilers and engines and in stokeholes, coal bunkers, 
and tanks, offers the best security against dangers from within and 
without. 

7. That a speed of 14 knots should be the normal speed of an ocean 
fleet, and that a minimum steaming power of 5,000 miles, should be 
the normal endurance of the steam ships of the fleet. 

8. That improved manceuvring power in screw men-of-war, is a 
desideratum, which may be accomplished in several ways, and which 
deserves to be made the subject of study and invention and trial for 
use in the service. 

9. That a large and powerful sea-keeping man-of-war, and a small 
quick one-gun boat or twin-gun boat, are the two most important units 
of a navy. 

10. That the large squadrons of the fleet should be ready for 
service in every sea of the British Empire; while the small vessels 
should be localized in well defended Imperial stations—placed where 
the most important interests have to be defended. 

11. I submit that a man-of-war can now be constructed with a 
speed of 14 knots, an endurance of 5,000 to 6,000 miles steaming, the 
sea-going qualities of a sailing ship—easy, stable, and handy, carrying 
20 to 30 big bore broadside guns of 15 inches, all under complete 
armour, and an over match for any existing man-of-war, under 306 feet 
long, and able to turn round quicker than existing and shorter ships. 

12. I also submit that we should adopt the one big bore gun boat 
and the twin-gun boat with high speed, exceptional turning power, 
and speedy reversional power, as the unit of our flotillas of small 
men-of-war. 


The CuatrmMan: After the very interesting lecture we have heard, and the in- 
struction we have derived from it, I hope there are many gentlemen present who 
will contribute to our information. Even if they do not agree with the lecturer, 
their criticisms will doubtless give us still further information on this interesting 
subject. There are one or two points I should like to hear something more about. 
One is as to the strength of these casemates to resist the explosion of a shell. It 
would resist, perhaps, water, but would it resist the explosion of an enemy’s shell 
that came in from above ? 

Mr. Scorr Russett: It will, not without injury to itself, but it will not injure 
those that are around it. It will be bulged a little, but it will save those above it. 
T have been in a ship where a large explosion of this kind has taken place. 

The Cuarrman: I should also like to know how the casemates are to be ventilated, 
for we know the difficulty of getting men to work in places where there is little or 
no ventilation ; and also, as each gun-casemate has its own magazine in the casemate 
immediately under it, how is that casemate-magazine to be lighted, ventilated, and 
preserved from explosion ? 

Admiral Lord Dunsany: Perhaps Mr. Scott Russell will kindly explain what 
seems to me at first sight a difficulty, but which is probably no difficulty whatever 
in the mind of an engineer. Mr. Scott Russell proposes to interpose between what 
we may call the two skins of the ship—the armour plates. Now, as I conceive the 
building of an iron ship, the two skins are here and there connected together, and 
that connection gives them very much of their strength. So far as that place is 
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concerned where the armour plate is put in, it appears to me that the two skins will 
be separated. That is to say, I believe the lecturer did not propose that the armour 
plate should form any connection whatever between the two skins. I see I am right 
in supposing that the plate is not to connect the two in any way, therefore, as it 
appears to me, the two skins are separated, so far as that plate is concerned, without 
any of the usual strengthening pieces to keep them together. Probably Mr. Scott 
Russell will also explain whether, as might suggest itself to some people, there is 
not a loss in presenting to the enemy ordinary plate iron as the piece de résistance, 
instead of the armour plates. As it is now, the enemy’s shot will come into contact 
with the armour plates; under the proposed plan, the shot are to strike upon the 
ordinary iron plates, or possible iron plates. 1 think I understand the lecturer to 
say two or three thicknesses together, but still, of course, they would be a frail pro- 
tection against shot. Those are two things that no doubt come within the know- 
ledge of an engineer, but which, to a lay observer, seem to present a difficulty. 
‘There is another point of naval engineering of which I do not pretend to know 
anything at all, but in diagram III one sees that whereas the midship portion varies 
100 per cent., one being 100 feet, and another 196; in every case the run and the 
bow preserve the same length. That, of course, runs a little counter to one’s ideas 
of naval symmetry, but I suppose there is an answer to that, and no doubt the 
lecturer, when the time comes, will favour us with it. 

The Cuarrman: As Mr. Reed is present, we shall be very happy to hear any 
remarks he may wish to make. 

Mr. E. J. Reep, C.B., M.P.: I really am unable to respond in any manner, such 
as I could wish, to your kind invitation, after two hours’ sitting in a close room on 
a very hot day. If the discussion is adjourned, I shall then be very happy to take 
part in it; but the paper has so many points with regard to which I must respect- 
fully differ from the distinguished lecturer, that I should not think it fair to him 
or to myself to enter upon a discussion unless one had a reasonable opportunity 
for stating the contrary view. 

Major-General ALEXANDER, Royal Marines: I should like to be permitted to ask 
the manner in which the lecturer proposes to protect the guns within the casemates 
from diagonal fire. I understand perfectly it is proposed to protect the guns and 
gunners from direct fire by armour plates of certain thickness, but I was unable to 
catch the modes in which the guns and gunners were to be protected from diagonal 
fire, which fire, I apprehend, would be as dangerous to the efficiency of the vessel as that 
which would be absolutely direct. There is one part of the lectwre which we have 
just heard, that deserves special attention, and that is where such stress was laid on 
the great necessity for organising and localising not only our colonial defences, but 
the shore defences of our own country. For if we reflect upon this question, I think 
it will be found that everything of the kind resolves itself into a question of money, 
and if we leave until war breaks out, all the organisation that becomes necessary for 
this particular kind of defence, an enormous amount of money will be necessary and 
at the same time the work must be inefficiently performed. I am interested in this 
matter, because some fifteen years since I, in a humble manner, endeavoured to bring 
forward that particular question, and to show tle desirability of separating the coast 
defence of this country and the colonial defence from the system of a sea-going 
navy. It has always appeared to me that the necessity exists of having very large 
vessels, in order that certain sea-going qualities may be obtained, and that a certain 
power of coal-carrying also should be gained, both of which are utterly unnecessary 
in a coast-defence vessel. But by organising a special fleet for that purpose, we are 
able at once to arrive at greater speed, greater defensive power, and greater gun 
power, and at the same time we are able to separate the organisation, and have a 
force of officers and men totally apart from those required for more special service 
on the ocean. I think that is really one of the most valuable parts of the paper. 
Perhaps it is that Iam less capable of entering into the construction of the ship 
proposed, and of seeing the many valuable points in connection with it. 

Captain Pricr, R.N., M.P.: The lecture we have all listened to with so much 
attention has travelled over such an innumerable range of subjects that it is quite 
impossible for any one person, within a very short space of time, to reply to more 
than one or two of the different points. I think the point above all others which 
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Mr. Scott Russell has dealt with, and very rightly, is the irresistible power 
of the ram; and I should like to say one or two words about that. I think that 
the shape which he gives to the bow of his vessel is not one that is unanimously 
accepted in the service. The prevailing feeling, I think, at present is that the bow 
which he has discarded—the snout under water—is that which is generally preferred. 
But he, as a ship builder, tells us that he does not think it is a safe form, and he 
has given us his reason—that he thinks it can be easily wrenched off. I hope 
Mr. Scott Russell will not think it is a personal remark, but I was going to 
say the line he generally takes is this, that he comes here as a ship builder 
speaking to naval officers, and he says, “If you only tell us what you want, 
we can do it for you.” My point is this, if it can be shown that naval officers 
prefer that particular kind of bow which I call the underwater snout, I have no 
hesitation in saying that Mr. Scott Russell, on his own showing, and other ship- 
builders, can build a vessel in the particular form that I say we want, and without 
any danger to the structure of the vessel. That is my point. Now, I just want to 
say, in one or two words, why I think that form of bow is to be preferred. Taking 
Mr. Scott Russell’s own diagram of a ship, of the bow of the vessel that is to attack 
that ship, is something approaching to a straight line or slight curve, it is very 
obvious that if this vessel happens to be rolling a little towards the ship that is 
attacking her at the time she is struck, she will strike a portion of the vessel very 
likely above the water-line, and will not run the chance of damaging her under 
water half so much as if the ram bow of the vessel formed a line somewhat similar 
to the section of the vessel that is to be struck. There is another point. We 
cannot always assume that the blow struck will be sufficient to sink the vessel. That 
depends a great deal upon the way the vessel is built, but it may do her a consider- 
able amount of damage. It may damage the vital portion of the ship, and I want 
to ask where are the vital portions ; are they above the water-line, or are they not 
rather below it? If the ship is struck in any part under water, the chances are 
not only that a very large hole will be made, but that the engines might be dis- 
placed, the boilers might be burst by the concussion, and certainly such damage 
would be done to the ship as that it would be rendered hors de combat. One other 
little point in connection with that. Naval men are trying to find some means of 
quickly stopping the rent made in the side of a ship by the blow of a ram. It is 
very necessary, of course, that that should be done, and a certain amount of success 
has attended the effort of naval men, both in our own and in foreign navies. Now 
would it not be very much easier to stop a rent so get-at-able as one would 
be above the water-line, than to stop one very much below the water-line, 
where it cannot be so easily got at? Those, I think, are the points deserving 
attention in the ramming bow. Another very important point that the lecturer 
touched upon was that of gun-boats, Now that is such a large subject that I 
won't go very much into it, but I wanted to make one remark about the power of 
directing those boats. Mr. Scott Russell and others have advocated that, in certain 
cases, with small gun-boats, it might be as well to dispense with the ordinary gun- 
carriage and the training power of the gun, and to build the gun, so to speak, into 
the ship. I do not think that that is a bad plan at all; but I would say in the 
navy, as far as I have seen, there has not been sufficient attention paid to the power 
of directing the fire of the guns, not from the gun itself, but from some of the points 
of the ship. It is a very difficult point indeed, and it is one I am not quite sure 
whether I might not say should be taken up by the constructors of ships in conjunction 
with gunnery men. ‘Then as to the vertical fire. Mr. Scott Russell raised a smile in 
one or two quarters when he mentioned that, and so far as the sketch on the board is 
concerned, where we appear to see a gun-boat shelling with vertical fire a ship broad- 
side on to her, I think it would be quite a useless expenditure of powder and 
ammunition. But there is one way in which I think vertical fire might possibly be 
of use, and that is where a ship is running away from a superior vessel. We cannot 
arm all our vessels with mortars, because we expect that they will be running away, 
but I think it is the only case in which vertical fire from one ship against another 
can possibly be of any use; and the reason, I think, is when one ship is chasing 
another, you can get the range very much nearer; it does not alter very much. We 
all know the familiar expression that “stern chase is long chase,” and when one 
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vessel is chasing another they are both brought much upon the same line. The 
direction does not vary much, but, more important than that, the distance does not 
vary so rapidly as it does in any other position that the ships may bein. I was very 
much astonished to hear the lecturer rather appear to pooh-pooh the power of the 
torpedo. I think, rather, we ought to make up our minds, and I am sure we have 
had quite lessons enough, that the torpedo is a very fearful instrument of destruction, 
that it is by no means such an easy thing to defend yourself against as the lecturer 
seems to think. I am not alluding to what we have heard lately in the Danube so 
much as to what occurred some years ago in America. We had ample illustration of 
the power of the torpedo in the American war. I am speaking without book, but I 
think there was something like thirty or forty vessels destroyed by the torpedo. I 

yas only the other day reading a book on submarine warfare by Mr. Barnes, an 
American, and one sentence came upon me with great force. Speaking of offensive 
torpedoes, he said that throughout the whole of the war, events went directly to show 
that in no single instance where a torpedo boat was sent to attack other vessels did 
she meet with failure by reason of the guns of the enemy. It was the case that in 
one or two instances torpedo boats were badly made, and they sank themselves. We 
know one submarine boat was sent out, which sank herself two or three times, and 
all the crew ; but in no one instance was a torpedo boat sunk by the guns of the 
enemy that she was sent to attack. That is a very important thing. 1 believe 
myself, that it would depend upon the pluck and nerve of the operator. Of course 
torpedo boats will only attack at night, and if we have only the big guns of the 
vessels being attacked to depend upon, it is quite impossible, or, practically speaking, 
it is impossible, that you could sink a torpedo vessel, however well you might see 
her, before she got within range. All this shows me that what we want in the navy 
to decide on this point really is experience, and experience means money. By 
experience I mean experiments. That is a thing we have not had enough of, simply 
because we are not allowed enough money to conduct these experiments. If we 
only saw by a vast number of experiments what was really wanted, then we should 
be in a position to come here, as naval men, and inform Mr. Scott Russell and other 
eminent shipbuilders and artillerists, exactly what we want, and I have no doubt 
they would be quite able to carry out our requirements. 

Commander Cyprian Bripes, R.N.: I should like to say a few words, not with 
reference to the scientific part of the questions raised by Mr. Scott Russell, but 
upon what I may call the naval part of the questions. I take it, and I have no 
doubt many of my brother officers do, that a man of Mr. Scott Russell’s eminence 
and well-known reputation, coming here to lecture chiefly for our benefit, is a very 
high compliment to a service which, judging from the newspapers I have seen since 
my return to England quite lately, has not had very many compliments paid to it. 
Great as is the advantage that undoubtedly accrues to the naval and military service 
from the fact of such eminent men coming to lecture in this Institution, still there 
are some compensating disadvantages; and one compensating disadvantage is this, 
that it very often goes abroad from this Institution that things are not going on 
well in the Navy. About the Army I know nothing. What really is the case? For 
instance, there was one thing which I made a note of, and Iam quite sure nobody 
will be more glad to hear it than Mr. Scott Russell; and that is, he spoke about the 
concentration of fire. My honourable and gallant friend Capt. Price spoke also 
about its not being sufficiently attended to—about the concentration of the fire of a 
single ship being in the hands of a single individual. Now Captain Price is a far 
greater authority than I can pretend to be, and he knows, even up to the time he 
last was afloat, considerable attention was being paid to it, and considerably more 
attention is being paid to it now; and I mean to say the Captain of a ship has now 
absolute control of every gun in the ship. He can direct that every gun be laid 
right a-beam or on any bearing, and at any elevation that he desires, and he himself 
an fire every gun in his vessel simply by pressing down his little finger, he being 
in such a position where he can see the enemy’s ship, and where no single individual 
on board ship except himself can see the enemy’s ship. Not only is this the case in 
the large ironclads, but in the gun-boat of which Mr. Scott Russell spoke, and which 
he suggested should be actually the gun-carriage, so that the gun should require no 
carriage of itself, but simply the boat in which it is embarked—that, to my certain 
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knowledge, has been in existence—the system of firing the gun and directing it— 
for three or four years. When I was in the “Cambridge,” under the command- 
in-chief of the Chairman, one of the lieutenants there had devised a scheme 
for steering the vessel, and directing and firing the gun by the command of 
one individual above. And that entered into one part of the regular course of 
instruction, and was carried out every day that that gun-boat was sent to sea; that 
is, at least, four years ago. From leading articles, very often founded upon lectures 
and discussions that take place in this Institution, it often appears that even people 
whose business it is to look after the service of the country do not do so as satisfac- 
torily as they might. I was reminded of this by Mr. Scott Russell’s allusion to 
gun-boats. Now, I doubt whether there are half-a-dozen people in this theatre who 
can be aware of the efforts that are being made to put the country on a proper 
footing—with reference to the defence of its colonies—those members of our empire 
which are just as much members of our body politic as our limbs are of our own 
body—I say I doubt if there are half-a- lozen people in this theatre who are aware 
- what is being done at all events by the present government (. cannot speak of 

he last gov ernment, I only speak of my experience in the last year or two, and I 
nat no means of information which is not open to all the world), that there are at 
least two colonies some thousands of miles apart, for which a special elass of gun- 
boats has been constructed quite twelve monthsago. And in one colony, the land on 
which the stores of these gun-boats are to be deposited, was purchased, or made 
over, by the Colonial Government to the Imperial Government, at all events in 1876. 
So that shows that we are not quite so badly off with regard to the people at the head 
of the service doing their duty towards the colonies, as we are supposed to be. I quite 
agree, and no doubt many others will agree, with Mr. Scott Russell in his estimate 
of the power of the torpedo; and he applied a very correct epithet to it when he 
called it a “bugbear.” I think Captain Price a little misunderstood him when he 
assumed that the lecturer thought that that vessel which is shelling the large one 
literally upon all sides, would be destroyed by the power of her guns. I take it he 
meant that she was to be destroyed before she got within range of the guns, and 
although those numerous losses did actually occur in the American war, still we 
must remember how it was that they did take place. One occurs to me, that of the 
“Tecumseh,” in Admiral Farragut’s action at Mobile, where nearly 200 men were lost. 
I think that is the number put down in the “ butcher’s bill,” “returned after the 
action. That vessel was destroyed, as I was told, by two American officers who took 
part in the engagement, becavse the Captain of the “Tecumseh” chose to go 
exactly where he was told not to, where Admiral Farragut was perfectly aware that 
if the vessel did go, she would be blown up. I think that tends to corroborate the 
view taken by Mr. Scott Russell of “Sarve ’im right!” 

Major Bayuis, Q.C.: l rise to move the adjournment of this debate. We have 
had a most interesting lecture, and we are most anxious to hear what Mr. Reed may 
have to say abcut it, and therefore I think it would be well if, at this st: age, the dis- 
cussion were adjourned. 

The motion having been seconded by Captain Scorr, R.N., the meeting was ad- 
journed to Tuesday, June 12th. 





ApDJOURNED Discusston. 


Tuesday, June 12th. 


ADMIRAL OF THE Freer SIR HENRY J. CODRINGTON, K.C.B., 
in the Chair. 


Major Barris, Q.C.: It is my privilege, Sir, or rather my duty, to speak first, on one 
of the most important subjects connected with the naval supremacy of Great Britain, 
viz., the best ships to be built, and secondly the best mode of destroying the best ships 
of the enemy ; and I feel naturally diftident, amongst so many distineuishe od scientific 
persons ¢ ind nayal and military ‘officers, in saying a word on the subject. On 
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Friday last I came here as a listener, but I was so delighted with the lecture which 
was read and illustrated by Mr. Scott Russell, that seeing so short a time was then 
left for that which is most important, the discussion on the lecture, 1 moved the 
adjournment. With reference to torpedoes, I think Mr. Scott Russell will admit 
that they are very dangerous implements of warfare, and that we must take great 
vare that they do not run against our best ships, and we must take the best means of 
running them against our enemy’s ships. He said he considered they were rather 
ascare, that is that it only required vigilance to get out of their way, but still they are 
(as is admitted by all) a most formidable means of destruction to the largest and 
best found vessels that ever sailed on the ocean; that being the case, I am afraid 
there will be found persons rash enough to take command of a torpedo ship if there 
is an object to accomplish. By your indulgence I will now also venture to 
mention a few topics which occur to me. The subject of gun-boats has been 
to myself a matter of very deep interest for many years. I recollect very well 
when Mr. Laird built some gun-boats for the Dutch Government, useful boats 
in shallow waters, boats that could not be approached, and could easily run out of 
shallow harbours, and boats that were a very great protection to the coast, probably 
much more so than those batteries which have not the power of locomotion—it 
always seemed to me that gun-boats were what we ought to have. TI ventured then 
to consider that they were indispensable, or would become so, and still think so. 
Now we have heard from our able lecturer that he recommends gun-boats, and he 
recommends that there should be two guns, one at each end; and that there should 
be large vessels which should be speedier, should have stronger bows, be handier, 
and also capable of endurance. He has suggested to us that the more endurance a 
vessel has, in other words the more fuel she can carry, the longer she can last out, 
the more she can play with the enemy. With regard to the gun-boats he has made 
an excellent suggestion that we should have gun-boats in different parts of our 
colonies available for the protection of their coasts, and ready to assist the larger 
vessels when they go there. There is a curious fact which has happened, and which 
will be no doubt the subject of discussion in this institution, that although in the 
first instance the Russians were successful off Ibraila against the Turkish monitor on 
Saturday last, they made, it is stated in the newspapers, a similar attempt with six 
launches, and were not successful, by reason it is said of the advice given by Hobart 
Pasha in placing boats with chains round the monitors. I would draw your attention 
to one fact, that although the attack was repulsed, one vessel did, I understand, 
strike the monitor, but not in a vital part. It comes, therefore, to this, that 
it will require, in addition to the various onerous duties of the commander of a 
vessel, a further increased vigilance to encounter this secret foe—a foe the worst of 
all he can encounter. I know the heart of a British sailor exists in a British com- 
mander, that he would fight an enemy openly, he cares not whether he takes his ship 
against a fortification or against a ship double his size, but what he does fear is 
the torpedo, and, therefore, the subject of the torpedo, and the way to avoid them, 
is one of the most important questions of the day in connection with the subject 
matter of this lecture, ‘The development of our Modern War Fleet.” We hada 
lecture lately from Mr. Donaldson on that subject, and I see also that the subject 
announced by this institution for the next Naval Prize Essay is one analogous to the 
present, viz. ‘‘ Great Britain’s Maritime Power, how best developed as regards—Ist, 
fighting ships —2nd, protection of commerce—3rd, naval volunteers, or supplemental 
foree—4th, colonial and home defence; the classes of armament, and description of 
the vessels needed, and the organisation required to secure a powerful and economic 
Imperial Naval Force.” Having made these remarks, I hope that I shall have 
accomplished my object by 2 revival of this important discussion, though I am afraid 
you will consider I was rather rash in coming forward as I did in the presence of 
so many distinguished officers and men of science, but whom we now hope to hear. 
Mr. Joun A. WetcnH (Naval Architect to the Colonial Department) : I should be 
very glad to make an observation or two on the subject of gun-boats. It may not 
be uninteresting to this meeting to know what has been done by foreign navies with 
regard to the supplying themselves with heavy-armed gun-boats. I will first 
allude to two small twin-screw gun-boats that were built to a Chinese order in 
1875. They were vessels, improvements on the steam-launch class which have been 
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in use in our navy, and to make them Vetter sea-going boats they were constructed 
87 feet long and 26 feet beam—253 tons O. M.—drawing 6 feet of water when 
fully loaded. They were armed each with a steel gun of 16 tons, 10-inch bore, and 
threw the same weight of projectile as we throw with our 18-ton gun. These little 
boats were tried under steam, and developed 200 indicated horse-power, attaining 
81 knots. They were remarkably handy, making their half-circle in less than a 
minute, which is remarkably good. Those boats were to be sent to China, but the 
guns were not sent inthem. They had their carriages and slides and 300 rounds of 
ammunition, preferring to make up the weight which could be carried, with coal. 
They proceeded on their voyage under sail and steam, and, without stopping on the 
way, they arrived with great success at their destination, having been navigated by 
officers of our own service. These were the first small vessels of that type 
that had crossed the sea, or had made such a journey. The next class is a larger 
class of vessel, built to the order of the Argentine Government. Four of them 
were built in this country. They were 105 feet long, and 30 feet beam, 416 
builder’s tons, with a draught of water of 7 feet 6 inches when fully equipped. 
These were the first vessels built to take a 26}-ton gun. They were also tried 
under steam, and realised 94 knots with 400 indicated horse-power, and also proved 
remarkably handy—that was their best feature. There was a stipulation that there 
should be so many rounds fired off from the heavy guns, and six rounds were fired 
at sea. The vessels stood the test remarkably well, not the least damage being done ; 
a point on which some doubts had been entertained. They proceeded under sail and 
steam, and arrived at their destination, Buenos Ayres, having started from here in 
January, 1876. I mention that to show that small vessels, heavily armed, have been 
built for foreign governments, and have arrived safely in a foreign country, showing 
that they must, to some extent, have been sea boats, although not of the best type 
possible. But, taking the whole of the circumstances into mind, they were remark- 
able for their handiness, for the power of working and fighting heavy guns, retain- 
ing the original idea, I think, of making the vessel virtually the gun-carriage. The 
broader the boat was, the steadier she became, and altogether I consider they were a 
great success. I also wish to show what has been done in that respect since gun- 
boats were introduced into the navy of the steam-launch class ten years ago, and 
also the “ Alpha,” “ Beta,” “Gamma,” and “ Delta” gun-boats lately built for the 
Chinese Government that we have heard so much about since last January. 
I have had great pleasure in listening to the paper, and though it is almost 
presumptuous in me to offer any observations, still I think that in a great 
many respects we have fulfilled Mr. Scott Russell’s ideas, although some of the 
ideas have yet to be fulfilled by a vessel, I believe, that has not yet been designed. 
Mr. Scott Russell stated that he would like to have a 15-inch naval gun 15 feet 
long. You will observe we have already fitted 10-inch guns and 11-inch guns in the 
small gun-boats I have described. He would then make those gun-boats strong in 
the bow, so as to be practically a bow of armour. With regard to that, special care 

vas taken in the vessels for the Argentine Government. The gun was a disap- 
pearing gun, and of course it had to fire over a part cut away to allow the depression 
to be obtained. That was made of thick plate; and this expedient was adopted : 
that whereas the beams would have the edge strips under, as a usual rule, they had 
them on top, and of an extra width for increased strength. We doubled the beams 
under it, and between those beams and under them fitted a strong iron girder, so 
that should those vessels be used as rams they would give a good account of them- 
selves. Mr. Scott Russell mentioned that there should be no means of adjusting 
these vessels except by the officer in command, who should be able to do so by the 
rudder alone. That point was also carried out. The officer in command could go 
under shelter. A covering house was built, fitted entirely for the purpose of 
manceuyring the vessel, so that everything was done under cover. 

Mr. Scorr Russeti: You mean the gun is maneuvred by the rudder. 

Mr. WetsH: The gun itself is not touched; we mancuvre the vessel in order to 
get the training, we make the vessel the gun-carriage generally. So that that 
suggestion has been carried out. Mr. Scott Russell also alluded to the one big bore 
gun in the bow, and said that the vessel must be handier than any boat in the 
service. I believe that advantage was also claimed for these vessels. Their handi- 
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ness was remarkable. On one occasion we had the Director of Naval Ordnance on 
board, and he expressed himself delighted in that respect. He took command, and 
said “I want to strike a certain object,” and he saw in what way the vessel would 
be obedient to his wiil. I fully agree with Mr. Scott Russell that in some respects 
we have not paid as much attention to these gun-boats as we have to the larger 
ships. He alluded to a duplicate-gun gun-boat—so I understood it—that is with 
one gun in the bow and one in the stern, exactly the same size, and the boat to go 
as fast astern as ahead. Now, if Mr. Russell meant a paddle vessel, his paddles 
would be too much exposed to think of having a paddle-wheel vessel to do his 
service ; and with regard to screws, it would be impossible to get screw vesseis that 
would be able to go astern as fast as to go ahead; so that Mr. Scott Russell must 
have a new design in his mind in making that observation. I quite agree with him 
that two kinds of vessels are required for the Royal Navy. We want to have fast 
vessels to take up a position ; and we want also handy vessels, so that with two 
classes of gun-boats we should be well suited in that respect for all the service that 
may be required of such vessels, und I hope and trust that out of this discussion 
that conclusion may be arrived at. 

Admiral Sir Spencer Rostnson : I regret very much the absence of Mr. Reed,! as 
I should have liked extremely to have listened to any observations which he might 
have made on a subject which, I know, has vecupied a great deal of his attention, 
and if he had been here and had been disposed to speak upon the matter, I should 
not have ventured te offer any remarks myself, notwithstanding the great interest I 
feel on the subject. I have always been in all these matters much more of a 
learner than a teacher, and I confess that from no one have I learnt more than I 
have from Mr. Scott Russell. I had the misfortune of not being able to be here 
when his paper was read, and I do not feel in any way qualified to criticise any of 
the remarks he has made. I should only wish, from the little knowledge I have, to 
supplement in a few words some of the observations which he made, as I feel 
pertectly certain that though I did not hear all that he said, the general tenor and 
substance of his remarks has been known to me for several years. He always has 
started with this one remarkable assertion or proposition, that, if what naval officers 
want to conduct a naval action, is known to the naval architect, the naval architect 
can invariably supply them therewith. In that proposition I need not say I must 
entirely agree, and it is especially with a view of explaining or throwing some 
little light upon the wants, as I consider them, of naval officers, in carrying out a 
naval action, and of what should constitute the navy of this country for carrying 
out a maritime war, that I venture to speak a few words. What I think, what I 
know Mr. Scott Russell thinks, and I have seldom heard any thoughtful man 
express any other opinion, is this: Great Britain, to carry on a maritime war, not 
only wants single ships, but she wants a fleet, and the construction of the fleet is 
the great object that the naval administration of this country ought to have in 
view, and this principle I hope that all those who wish well to their country, or 
can influence its naval administration in the right way, will take also into their most 
serious consideration. A single ship, however perfect, let it be the “ Inflexible ” or 
let it be the smallest gun-boat of the Alpha class, any single ship cannot in any way 
whatever represent the necessities of this country in naval warfare, nor can it repre- 
sent the weapon which a naval officer on general service will have to use in destroying 
those ships of the enemy it may be his duty to destroy, or in making those attacks 
upon an enemy’s fleets, fortresses, or positions, which it may be his duty to make. 
The country wants ships which shall in their various ways perform those services of 
assault and defence through which a naval warfare must be carried on. When I 
come to reflect upon how naval warfare is to be carried on by this country, I admit 
the subject is so large, the features are so enormous, and present so many sides and 


difficulties, that within the limited time allowed for any one of us to speak in this. 


Institution, or indeed in any verbal discussion whatsoever, wherever it may take 
place, I think it would be utterly impossible to exhaust the subject, to suggest 
everything that should be suggested, and to meet all the arguments against such 





1 Mr. Reed, owing to a previous engagement, was unable to attend on the day 
fixed for the Adjourned Discussion. —£d. 
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and such propositions, which would naturally occur to those who heard the subject, 
and whose minds were fixed solely or particularly on some of the necessary pots 
of naval warfare. But we should all agree in this, that a fleet is, in fact, what we 
want; that a fleet must be composed of ships of various classes ; that no single ship 
alone will be adopted for naval warfare under the circumstances of the development 
of science, and the means of destruction that now exist, and that every ship must 
act in combination with other ships ; she must be the unit round which other ships 
congregate, and when we have got the ship and her satellites in attendance upon 
her, of the right size, sort, and stamp, then we have got the one unit of force capable 
of doing its duty in what may be called single action. But I think if you cannot 
admit so much as that, you must at least admit this, you must say that the whole 
fleet of Great Britain must be so constructed, that each unit of its force shall be 
composed of ships of various classes, attended by others, larger or smaller, as the 
case may be, and that the concentration of these ships and their attendant satellites 
will alone constitute @ fleet calculated to destroy anything that may come upon the 
surface of the sea. It must be remembered that the whole object of naval war 
for Great Britain is not, for instance, to go to anchor in a river or a bay and there 
remain, exposed to the attack of torpedoes and of electric mines, and various other 
destructive agencies, though that is one portion of the duty the British fleet may 
have to perform, and we know the means employed for destruction in the case of a 
ship at anchor are extremely formidable, and can only be met by an equally formid- 
able use of the same sort of attacking force as the ship is exposed to. No one can 
doubt, for one single moment, that when large ships are compelled to anchor in 
roadsteads, or rivers, or narrow waters, they must be attended by vessels of the 
Thornycroft type, we will say, or of any type that will bar the advance of the in- 
sidious torpedo, whether of the Whitehead or ordinary type, or any other engine of 
destruction that acts at a distance over or under water, and be ready to destroy 
them; while the large ship will be there to protect and co-operate with her satellites 
to overcome the serious opposition of batteries and heavily armed ships, to aid in a 
landing, or to prevent the assemblage of troops, destined, perhaps, to threaten our 
various possessions. I said it was impossible to discuss how naval warfare should 
be carried on within the limits of any speech that any man could make, or even 
within the limits of a very long lecture, and I have experienced gratefully the 
patience and temper with which this audience will always listen to remarks upon 
the subject, but I have some sort of conscience, and I cannot for one moment think 
of inflicting upon this distinguished audience the very many important remarks 
that occur to me, as to the way in which this naval warfare must be carried on. I 
have only indicated, in support of the very able lecture Mr. Scott Russell has given 
us, how necessary for our purpose it is that we should have not single ships, nor 
ironclads, nor gun-boats only, nor unarmed ships only, but that we want a thorough 
and comprehensive navy or fleet ; but as to the parts of that navy and the details 
of the ship composing it, I really would not trouble this meeting with saying what 
they should be. As a general scheme there must, no doubt, be large and small 
ships, swift and heavily armed vessels must act in combination with others of 
different types, to secure the due execution of such services as are vital to our 
interests as a nation. I certainly cannot overlook this fact. Supposing this country 
is engaged in a naval warfare, and expeditions are about to leave foreign parts 
which I will not mention. I will not say anything which could be construed into 
an offensive remark with regard to any foreign power, but we will suppose that it 
suited some naval power to make an attack upon any of our dependencies ; that 
attack must be frustrated, and can be only frustrated by having ships that can be 
at sea, remain in the track of those ships that may be entrusted with that expedition, 
and through the power of our gun, the weight of our armour ships, the speed and 
coal-carrying power of these large monsters which are so expensive, and which may 
be destroyed easily, our fleet must have the power to remain in those seas where 
you may want to fight, where the very existence of this country may have to be 
decided, and where we may find it necessary, in certain latitudes and longitudes, to 
repeat, with different weapons, indeed, but with the same results, the glorious 
actions of the past. For this purpose, your big ships, heavily armoured ships, swift 
ships, ships of great coal-carrying power, are as much or more wanted than your 
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gun-boats or torpedo vessels. It is therefore only the simplest idea of not throwing 
all your eggs into one basket that makes me say: Stand by a fleet, and do not be 
satisfied with single ships, however perfect. Let that fleet be the point to which 
you will gather up all your strength to fight that battle which will decide, perhaps, 
national existence ; but for a thousand other purposes you will want all the small 
vessels, all the swift launches, everything that has been described. It has been 
sometimes said that the whole navy of Great Britain ought to consist of gun-boats, 
or torpedo boats, or things of that kind. Iam sure this meeting are much too 
intelligent to approve of such a course, but I have often, in the course of my official 
life, found that things, reiterated and stated again and again in the colunins of a 
newspaper, weigh upon the minds of those who have to decide how the navy shall 
be constituted, and how naval warfare ought to be carried on. I say it is absolutely 
indispensable for this country not to be led away by the false theories that are con- 
tinually put before it, but to maintain a fleet composed of large and small ships, 
powerful and swift ships, and others whose whole power and object should be simply 
to make a dash with a mine to explode it under the bow or stern of a ship. I do 
not know whether I have correctly followed what Mr. Scott Russell has said, but as 
I said before, I have so often heard him urge this point with intelligence, argument, 
and wit, that I do not think I can have mistaken him. I conceive it is sound in 
principle, and without in the least pledging myself, or any body who has to act in 
this matter, to the details Mr, Scott Russell thinks it necessary to establish, in order 
to obtain what both of us aim at—a powerful fleet, I am certain I am not running 
counter to what your lecturer has said to you, but am rather supporting his views, 
and also that those views are sound, and will recommend themselves to the senti- 
ments and to the opinions of all who have done me the honour of listening to me 
on this occasion. 

Mr. Strrurna Lacon: This being a scientific meeting, I wish to put myself in 
order by stating that six years ago, while sitting next to the Chairman, I whispered 
in the ear of Sir George Sartorius that science had got command of the ship, and 
that practice and common sense were driven before the mast. I know little of 
science, but I wish to illustrate, by what has come under my own observation, 
what it is that I meant by science running ahead of and taking the precedence of 
practice. When I was in the Baltic I twice passed through the Russian fleet of 
thirty-three pennants (great and small), which were about to be reviewed by the 
Emperor on the same day, whom we afterwards met in his magnificent yacht 
coming from Cronstadt. : 

When we were three miles from the fleet we were overtaken by a first-class 
frigate steaming at full speed, with her anchor still hanging from the bows, not 
fished, not catted, and I ask what would have been thought of this in the old days 
of pure seamanship? The North German officers, with whom I had a good deal 
of conversation, appreciated this fact, as I trust it will be appreciated by our own 
naval men. 

Captain R. A. E. Scorr, R.N.: Mr. Scott Russell’s very admirable paper has 
more distinctly brought before us than has yet been done, the necessity for a large 
ocean fleet ; a fleet which will maintain our empire on the sea, will keep our com- 
mercial ships free from the attack of the enemy, and whose duty will of course be 
to destroy that enemy. Without her commerce, England would be entirely crippled ; 
her commerce is in fact her legs and her body, and it is for the protection of that 
commerce that we must have a powerful fleet. I think Mr. Scott Russell has done 
well in separating the ocean fleet from the inshore flotilla for the protection of our 
own coasts and for those of our colonies; every day the distinction between these 
two fleets is becoming more decided, and every change which is now taking place is 
tending greatly to our advantage. With respect to our iron-clads and large cruisers; 
it would be a very great mistake to place such valuable ships under batteries, for 
there is almost a certainty that they would be blown up; as their thin decks 
would be very soon driven in by the plunging fire of large guns. I think this 
would be a contest in which there would be very little honour to be reaped, in 
return for the very great deal of danger incurred ; in fact more than one vessel might 
thus be lost without producing any result. Some of you, I daresay, remember the 
attack made by our wooden war ships on the forts of Sebastopol. It was very good 
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perhaps as showing what our sailors were ready to do, but what was the result? 
Our vessels could really do nothing then, but in the present day, against batteries 
armed with powerful shell guns, our vessels would have no chance of success. 
England, as regards torpedoes, has really pushed forward the invention of the fish 
torpedo more than any other power, and in the use of gun cotton she has found the 
means of protecting her vast shores with certainty. Happily there are on our own 
coasts a number of intrepid sailors always at hand, and quite capable of handling 
these dangerous weapons. To do so with success, requires the skill, dash, and 
coolness, which are the very characteristics of our race, or, at any rate, they were 
the characteristics of the old Norse kings from whom we are in part at least 
descended. We have therefore developed the very weapons that could be employed 
with the greatest advantage, and would fully bring out all the skill and pluck of 
our fishermen, sailors, and coast population. These men, armed with a few 
torpedoes, would very soon be enabled to give a good account of any vessels that 
might approach near enough to bombard our shores. A successful attack would be 
practically impossible were our very large flotilla of tugs and river steamers capable 
of acting as rams, torpedoe, or gun vessels, to be organised. Now that organisation 
does not exist, and the only thing that does exist for our defence is the coast 
artillery brigade, which is not in connection with the coastguard crews and their 
stations, or with the Coast Volunteers; nor are there any telegraphic communi- 
cations between the coastguard stations, or with head-quarters. If the enemy were 
on the coast to-morrow I do not know whose duty it would be to keep him from 
landing. It would doubtless be somebody’s duty to fight him after he had landed ; 
to but in the organisation for keeping the enemy off our shores we really seem 
have made no progress. A remark has been made about the discussions in this 
Institution getting abroad, and other nations becoming aware of our defects. In 
reply I would say that they know them far better than we ourselves do, for we take 
the greatest possible care to show all novelties in our dockyards and arsenals to 
foreigners, thus enabling them to compare these improvements with their own. If 
I wanted to know the defects of England’s vessels I should go on board a 
German, or some other foreign vessel, to ascertain them by comparison. I will give 
an illustration of my meaning. Looking over a German vessel at Portsmouth, in 
company with her commander, I went into the question of her armament and its 
preservation from deterioration, a subject in which her men as well as officers took 
the greatest interest. I asked the commander how he managed to keep his gun gear 
in such capital order, and in reply he said that he cleaned his gun deck with warm 
water and was careful to keep it dry and to see if the working gear underneath the 
guns was in good order, and I found no rust whatever upon them. I could not but 
contrast this with what I saw on board our own war ships—where the men were 
scrubbing away with sand and water, covering the gun carriages with these and 
destroying the gear of the slides; in addition to which there were men polishing 
their cutlasses with brickdust, to the detriment of the gun carriages and gear upon 
which the cutlass points were rested. Another instance of our backwardness was 
given to some of us who had the pleasure of listening to Mr. Donald Currie’s 
admirable lecture when he showed that there were no telegraph lines to the Cape ; 
and said, it was not dispatch boats that we wanted, but rather a telegraph, which 
could send information a great deal quicker. He showed also that although we had 
some very large iron-clads, still if they got disabled at long distances from England 
there were no means of docking and repairing them. This serious defect has since 
Mr. D. Currie’s statement here, received much attention. I dare say some of you 
remember that more than a year since a Government official said in this Insti- 
tution that the merchant navy was of no use for purposes of warfare—an opinion 
which being dissented from was afterwards very much qualified. Subsequently 
we heard that the buying up of the fastest steamers of our merchant fleet 
would at once enable every port of an enemy to be effectually closed. That 
was however going to the opposite extreme. But the wise course is, take the 
merchant navy as it now exists, and for new ships, to use every effort to obtain 
additional strengthening bulkheads, and those water-tight divisions that many of 
us think are as valuable in merchantmen as they are essential in war ships. Mr. 
Scott Russell, in asking for discussion upon his proposed cellular construction, may 
VOL. XXI. oC 
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say, if naval men will only point out what is required, that then it is sure to be 
carried out ; but I reply, naval men have continued to insist that the first point to 
be considered in a ship is unsinkability, and consequently her bottom must be 
divided into numerous cellular spaces. The torpedo has done much to effect this 
result, but as you already know, the “fish” is a dangerous weapon to those who use it, 
however skilfully it may be handled. The fish torpedo will run about 250 yards at 
25 knots, but if required to run a longer distance, it must go at a much slower rate. 
It is propelled through the water by double compensating engines, worked by 
highly compressed air, and though the lecturer does not eonsider it a very formidable 
weapon for ocean warfare, it will run about a thousand yards at a slow speed. At 
the end of seven or eight hundred yards, however, it commences to diverge from a 
direct line. I think there is a source of danger in the way in which those torpedoes 
are (as I am informed) straightened when they are a little out of truth, as there is a 
tendency in metal to return, after a time, to its original shape. I think, therefore, 
it will be found that torpedoes which do not go accurately when first tried in the 
canal, and have to be straightened, will, after being some time on board ship, resume 
their original curved running on being discharged. 

Besides the fish torpedo, there is the spar torpedo, which from its simplicity and 
the large charge it can carry, is a very valuable weapon for general use. 

Our merchant shipping carry at the present time some capital life boats, and any 
of these, or the lighter gigs, could take one of these spar torpedoes, and if the 
fellows had coolness and pluck, and their ships fired off a little powder to mask the 
direction in which they were going, there is no doubt that the boat might dash in 
and, as a rule, give a very good account of their enemy. As bearing on this point, 
I may tell you of an attack upon the “Excellent” just as it was told me. Captain 
Singer was in command of the party on board, and one of the gunnery officers, the 
commander, I think, of the “ Vernon,” was leading the attacking party, using the 
spar torpedo. The crew on board watched and waited, keeping the strictest look out, 
having boats patrolling all round their ship; these boats pulled backwards and 
forwards and continually spoke each other. The wind was from the “ Excellent.” 
The skilful officer in command of the attacking party looked out for his opportunity, 
and after a time got to know exactly when the patrolling boats neared each other, 
and then, seizing his opportunity, he dashed forward, ran his boat past the patrols 
and struck the ‘‘ Excellent” fairly before any of the defending party could cut him 
off. In this case there was the gunnery ship herself watched in every way, and yet 
with her skilled crew and all her appliances she could not prevent the spar torpedo 
from being run against her. If a vessel so ready could not prevent this, what fate 
might be anticipated for the ironclad that foolishly ventured close to a guarded shore 
or came near an enemy’s port? We must, in my opinion, no longer think of taking 
ironclads into narrow waters ; the time for this, I think, has altogether passed. 

There is another weapon which I believe there will be an opportunity in this 
theatre of your shortly hearing something about, namely, the rocket. I will 
only say that this rocket can be made to go under water, carrying at least as 
large a charge as that of the fish torpedo, over which it would have the 
advantage in cost and in simplicity, and it can be easily carried in any 
vessel with comparative safety. Before addressing myself to the details of 
My. Scott Russell’s plans, I wish to add that I have known a great many good effects 
to result from our discussions here. I do not quite like to mention the instances, 
although some have resulted in valuable modifications of various ships and their 
armaments. I venture to recall to your mind that the Duke of Somerset and othe1s 
of our highest officials have spoken very strongly of the value of this Institution, 
as affording a means of examining and discussing important inventions, &c., and thus 
enabling our Statesmen to make use of the information for the public benefit. 
This benefit was apparent in the case of the guns with which we were going to arm 
our navy some years since; I allude to the breech-loading guns. There was a 
lecture given here, followed by a discussion, the Duke of Somerset being in the 
chair. It was said by those who supported the breech-loader, that all the navy 
wanted in addition to the breech-loader was a gun or two that would penetrate 
armour plates. If you turn back to the discussion on the subject, you will find that 
it was strongly urged that the Armament of the Navy should mainly consist of guns 
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more powerful than the breech-loaders, and a short time afterwards the 100-pounder 
smooth bore guns were adopted, and subsequently heavy rifled guns, muzzle 
loading ; and to the Duke of Somerset we are greatly indebted for the improved 
iron gun carriages now on board our vessels, carriages which have been, I believe, 
copied by all other nations. A great deal has been said about the superiority of our 
guns. Now in China the other day, as I was told, the French admiral said to the 
English admiral, “ You think your guns are better than mine, come to sea with me 
for a couple of days.” Our admiral replied that he would go with pleasure if he 
might take his gunnery lieutenant. This being agreed to, he was on the French 
ship during her two days’ firing and exercising. The guns were fired at from two to 
four thousand yards with the greatest accuracy; and I suspect that on his return 
our admiral made rather a strong report on this subject. As the costly armour of 
our ironclads is put on to withstand an enemy’s guns, we on our side ought to have 
the very best weapons we can get, so as to destroy his armour and sink him as soon 
as possible. With regard to the 36-ton gun which Scott Russell advocates, we have 
heard that a number of gun-boats have been built lately, each to carry three 
64-pounders. I do not know what stations those gun-boats are intended for, but 
the Chinese have the “ Alpha,” “ Beta,” “Gamma,” “ Delta,” armed with 38-ton 
guns, and therefore capable of opposing any ironclads that might come to attack 
their ports. How we are with our lightly-armed gun-boats to beat off heavy war 
ships, I cannot quite see. With respect to Mr. Scott Russell’s mode of mounting 
his standard 36-ton gun and making the vessel the means of pointing it, I feel quite 
sure he makes a great mistake. I have tried to point guns by means of the helm, 
but always found that just as the man was going to fire, the ship gave either a 
slight roll or lurch, or else a swing, and disturbed the aim. To point and fire a gun 
fixed in the bow, she must keep advancing, otherwise she cannot fire. To remedy 
this defect in part our 18-ton gun-boats are arranged to give their guns 25 degrees of 
training on each bow, but that is not enough, because the gun-boat can only fire 
when it is approaching an enemy. What you should do is to make any new gun- 
boats a little larger, so as to admit of their heavy ordnance being given a wide are 
of training, using appliances as simple as possible. I quite concur with what Mr, 
Scott Russell says as to simplicity, and I think I can illustrate its value and show 
that I have not been wrong in asserting that all our guns ought to be worked on one 
uniform system and by the simplest machinery. We can work guns up to fifty 
tons weight by hand appliances, but I do not think we can go beyond that with 
advantage ; in fact I think properly rifled 40-ton guns would be fully equal to 
doing our naval work. The 38-ton ship guns are now being worked by hydraulic 
machinery alone ; although there certainly has been some attempt to work them 
also by hand. In the “Thunderer’s” after-turret there are two 35-ton guns 
mounted and worked on the hand-machinery principle, which would never have 
been carried out but for the support of the former Controller of the Navy. 
In the foremost turret are two 38-ton guns, but if anything happens to their 
machinery the crew would have to get outside the turret to load. How the 
different operations are to be efficiently performed in action, should the hydraulic 
machinery get out of order, I cannot tell. You may however say that the hydraulic 
machinery will not get out of order; possibly not. There was a great hurry a little 
more than a fortnight since to get the 80-ton gun to Shoeburyness. There it lay 
on the Arsenal wharf, and there was the magnificent 100-ton hydraulic crane ready 
to lift it, but unfortunately the crane would not move. With all the talent of the 
Arsenal, for four days nobody could discover what was the matter, so the gun lay a 
fortnight before it was lifted from the wharf into the barge alongside. That little 
incident shows how dangerous it is to trust mainly to gear in which the failure of 
a valve will at once place the gun hors de combat. 

Mr. Scott: Russell says he wishes to have everything as simple as possible, yet: that; 
he will muzzle-pivot his proposed 36-ton gun. To muzzle-pivot you have to lift the 
whole weight of the gun by the breech. Has Mr. Scott Russell considered the 
enormous power that is needed to lift continuously and rapidly through small spaces 
a 36-ton gun ; does he know that it would take a height of 14 feet to give the usual 
elevation and depression with the 36-ton gun, and if the slightest thing goes wrong 
with this elevating gear he could not use his gun at all; but supposing the gun to 
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get a heavy shot in the muzzle, then in all probability the concussion would break 
the lifting gear, and the breech of the gun would fall down. Mr. Scott Russell says 
that he would make the ship the gun carriage, and would keep broadside guns 
pointed abeam ; but just as the enemy was passing abeam, there might be no oppor- 
tunity to fire, either your friend might be in the way, or your own vessel might 
sheer off a little and disturb the aim. You would not have nearly enough training 
in these narrow casemates. You would also lose the opportunity of firing to the 
best advantage in asea way. If you can train your gun so as to be able to point 
forward or aft, you would be enabled to place your ship so as to be tolerably steady 
instead of having to fight when rolling heavily in the trough of the sea. Mr. Scott 
Russell appears to have some doubt on this point; but how does Mr. Scott Russell 
propose to arm his cruisers? He intends to have a bulkhead forward and another 
bulkhead aft, so that the crew would have no protection abeam. I think even on his 
own showing this arrangement is wrong. Mr. Scott Russell speaks also of having 
lighter guns to fire only ahead. I thirk, as a general rule, that a ship advancing to 
ram would not fire ; the time she would fire her guns would be after having attempted 
to ram, perhaps while rubbing along the side of her enemy. I doubt very much the 
value of letting off broadside guns by electricity, for I think you are very likely 
to fire all your broadside guns at the wrong moment. TI have conversed with a great 
many practical men on this subject, and I have considered the question carefully 
myself, and so far as I can gather, when good practice is made is, when a good captain 
of a gun is looking along one of the centre guns ; but when the captain of the ship 
placed above the battery gives the signal, he is very likely to mistake the time of 
the ship’s rolling, and to miss with every one of his guns. With-respect to Mr. 
Scott Russell’s mode of plating, some of you who have watched the recent experi- 
ments at Shoeburyness have long known that our cast-iron projectiles generally 
crack, or break up on impact. Recent experiment has shown to what this is due; 
when the shot is cast in sand, the head is cast in an iron mould and chilled, conse- 
quently its particles are in a very strained condition. Hence, recently, in passing 
through a 4-inch plate, the projectile broke up ; falling against a 10-inch plate it failed 
to penetrate. This projectile would, under ordinary circumstances, have penetrated 
not only a 4-inch plate, but a second, third, and fourth 4-inch plate if teak had been 
interposed between the plates, because the wood would have absorbed the vibration, 
and placed the shot in a condition to penetrate the next plate. There seems no 
doubt that the shot are destroyed by vibratory reaction from blows, and Captain 
Grenfell recently brought to notice the fact that when steel plates were fired at at 
Spezzia they did not crack at first, but a singing noise was heard, and soon after- 
wards the plates cracked from the vibration. The hardness of the steel seemed at 
once to stop the projectile, and the tremendous blow broke it up entirely. There is 
a very valuable principle shewn by this experiment, viz., that if we have a strong 
plate, say four or even two inches thick, it will crack the cast shot, and then if 
we add an inner plate of eight inches thick, and place it at four or five feet on the 
inside, it will stop the shot altogether ; and with this distance between the inner and 
outer armour plate, you might have a torpedo striking the outer part, and exploding 
upwards between the plates, and do no more injury. That is one possibility of using 
armour in the future; and it seems to me that if we cannot do something towards 
the improvement of the system of putting on armour, we should not go on building 
large ironclads which are so difficult to keep at sea, and so excessively costly in their 
repair. 

Captain Garpiner, R.N.: I should like to ask Mr. Scott Russell if he will kindly 
tell us how he proposes to give light and ventilation to his casemates. 

Captain J. C. R. Cotoms, R.M.A.: I wish to make a few short remarks. 
With regard to the casemates, I presume, though each of them has a magazine 
belonging to the gun, below, they are not sufficiently strong to resist an explosion of 
that magazine. There is no doubt about the casemate principle, but it is a matter of 
detail that in multiplying the number of your magazines you multiply your danger, 
and render necessary an increase of your complement by as many magazine crews as 
you have got guns. Mr. Scott Russell laid down four qualifications as necessary to 
win—speedier, handier, stronger bowed, and more gun power. I would really like 
to suggest that there is possibly one other point, and that is a—protected pro- 
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peller. I say that because it is a very serious thing that the fate of a ship having 
so many valuable lives in it, and costing £500,000 or £600,000, should all hang 
upon a propeller, and might, as we know, be brought up by very small and insig- 
nificant means. My attention was directed to this some five years ago in a small 
steam yacht of my own, when fishing on the West Coast of Ireland. I found 
one night, through a bad look-out, while steaming about ten miles an hour, I 
was suddenly brought up short. We could not make out what it was, but in 
a very few minutes I ascertained that I was brought up by an old net having 
got entangled in the propeller, a net so rotten that if you held it in your hand 
it would fall to pieces. 1 laid that fact before the Torpedo Committee, and Lord 
Otho Fitzgerald, in a discussion which took place here on Mr. Thornycroft’s paper, 
alluded to the fact that the smallest rope-yarns or nets would paralyse the action of 
your propeller. In order to support my suggestion to Mr. Scott Russell, that the 
protection of the screw is a vital question, I have given a good instance connected 
with peace, and now here is another that was mentioned in this Institution by Sir 
William Hall, in the discussion that took place on Mr. Donald Currie’s paper. 
“The ‘Victor’ on the West Coast of Africa was towing a collier when the screw 
“was fouled by the hawser; they could not clear it, and with the assistance of 
“the ‘ Bristol’ it took 18 days to clear the screw, and they drowned a diver in 
“doing it.’ So much for peace experience. I will now take one more of war 
experience. We have heard a great deal about the lessons to be learnt from the 
German war, and we have heard of the military arrangements which produced the 
fall of Paris, and we fly away with details, and I think are a litte apt, as Sir 
Spencer Robinson pointed out, to forget general principles. There was a small 
naval occurrence that happened during that German war, nowhere near the Coast 
of Europe at all. It was an action fought between a German and French gun-boat 
off Cuba. The French gun-boat, the “‘ Bouvet,” was furnished with everything that 
Mr. Scott Russell lays down. That is, compared with its antagonist the “ Meteor,” 
it was speedier, handier, and had nine guns to the “ Meteor’s” three. How the 
action was brought about is very instructive, and I have not seen it mentioned in our 
country except by one magazine. It took place just outside the neutral waters of 
Cuba, and it occurred in this way. Perhaps Mr. Scott Russell had this case in his 
mind when he drew our attention to what was likely to happen in regard to naval 
actions. About 1 p.m. the ‘“ Meteor” observed the “ Bouvet” coming down as hard 
as she could steam, and fire was opened at 2,200 yards. The “ Bouvet” intended to 
ram the “ Meteor,” and the “ Meteor” intended to ram the “ Bouvet,” and what 
happened was this. The “Bouvet” struck the “ Meteor” a little to the port-side, 
and fora few minutes the two ships, as described by a German writer, were locked 
inashort embrace. In that position the “ Bouvet” fired her broadside guns into 
the “ Meteor,” and I may mention the “ Meteor’s” portside was stove in, and that 
her foreyard was carried away, her mainmast sprung and her mizenmast went by 
the board. ‘They were in this short embrace for a space of time not long enough to 
board, and passed each other. The “Bouvet” tried to turn, but the “ Meteor” 
managed to bring her guns to bear before she did completely turn, and with one of 
her guns she planted a shell in the boiler of the ‘ Bouvet” which immediately put 
that vessel out of action, and there she was at the mercy of the smaller vessel. Just, 
however, as the smaller vessel was going to take advantage of her crippled antagonist, 
her own screw fouled, and she too was utterly powerless and helpless. Now that 
action lasted over two hours: it was just over neutrality bounds, and the result of 
the two hours’ fight was to place both vessels hors de combat. The lesson to be learnt 
from that I think is this, that had the “ Meteor” possessed a protected screw pro- 
peller, she most certainly would have taken the “ Bouvet” or sunk her, though she 
had three times her gun power, with greater speed and a larger screw, and therefore 
I venture to suggest to Mr. Scott Russell that the propeller is a question worthy of 
being most seriously considered. With regard to the general question, Sir Spencer 
Robinson has rendered it quite unnecessary to repeat all the remarks I was going to 
make, but I think the question of ships cannot be settled simply and entirely as a 
question between naval officers and naval constructors. I say so with all deference, 
and for this reason, that I think that the imperial interests that arise from our 
geographical position, the strategic arrangements of a gigantic empire like ours, 
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directly influence the whole question, and that it can only be approached first of all 
as a principle, as to what you expect of your navy, and what you require your 
navy to do. Once you have that settled distinctly by the country, and by the House 
of Commons, I am quite sure your naval constructors can certainly give the empire 
the ships, and the implements that the naval officers require in order to do, not what 
the country wants at the minute, but what our imperial position requires that we 
should do. The fact is, it appears to me, that the country is grossly ignorant of our 
imperial naval requirements, and catches at any straw to escape from deciding what 
our navy will have to do in war. I think, when the ordinary British public 
talks about any one of the magnificent ships, it imagines it should be equal 
to each and all of these duties; that it should be able to attack any fort; 
that it should be capable of ramming any iron-clad; that it should be able 
to skirmish along a water line 15,000 miles long; that it should be equal to 
keeping station off a neutral coaling port for months; that it should be capable 
of keeping stations at the crossings of the Equator for months; that it should 
be capable of defending locally, Singapore, St. George’s Sound, &ec., &c., and 
the Colonies of Great Britain, which are sixty times her size; that the same 
ship must be equally capable of blockading the Amour, or blockading the King 
of Dahomey, or of keeping station 3,000 miles from its coaling stores. That 
is the British public’s ordinary idea of a ship; and then it must, besides all this, 
be canable of defying torpedoes in the Danube, or at the mouths of the Nile; I 
mention this because I do not think that naval officers and constructors are having 
a fair chance. Ido not think that our country, great as it is, at all understands 
what are our imperial necessities with regard to our navy. The misfortune is this, 
that though we are a great, and we must always be a great naval power, we think 
more of the army than of the navy. We shall not have the lessons of experience 
reaped by others in a great naval war. No great naval war can take place without 
our being in it. The wars that have recently taken place have been purely military, 
the whole mind of this country is becoming purely military, and I do think this is 
a danger, because all our practical experience is gained from military warfare. But 
when a great war comes this country must sink or swim according to the way in 
which she is prepared—not as a military nation, but asa great naval power—to 
meet it. 

Rear-Admiral Sir Jonn ComMERELL: You have heard what Captain Colomb has 
said the nation will require us to do. All I can say is this, whatever the nation may 
justly require us to do we shall endeavour to do to the best of our ability. With regard 
to the vessel proposed by Mr. Scott Russell, there is one question I should like to ask 
him, and that is, if he proposes the guns to pivot entirely in the port, or whether he 
intends us to havea certain space in the port to enable us, when we are not engaging 
the enemy at close quarters, to see what we are about ; it appears to me that the port 
that he has described in the casemate will leave us almost in a state of total dark- 
ness, and I do not think the men inside would see what they were doing. I believe 
in action the great point is that every officer and every man in the ship shall know 
pretty well when he will be called upon for work, and what work he will have to do. 
As to the gunboats themselves being carriages for the guns, I am afraid that would 
not answer. In advancing up rivers you would have no doubt to engage an enemy 
on the banks, and at any attempt to turn to port or starboard, the current would 
catch the bow, and the chances are, would take you on shore. At the same time I 
would infinitely sooner see the size of the gun sacrificed to a certain extent if we had 
a good gun carriage, so that the gun should have a fair angle of training. J cannot. 
understand myself another point mentioned by Mr. Scott Russell, and that is that in 
his gun-boats he would have a stern fire as well as a bow fire. It appears to me that 
if both these guns are to be without carriages, simply pointing right ahead and 
astern, when you are advancing against your enemy, you would always have one half 
of your armament out of use, and if you were retreating you would have the other 
half of your armament the same. I should like to get an answer to these questions. 

Commander W. Dawson, R.N.: The meeting will, I think, separate with some 
disappointment. We came here on purpose to hear naval architects discuss some 
very important points of naval architecture, and unfortunately we have not been 
gratified. There were some points that I should have liked to have heard discussed 
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with reference to the shape of the proposed midship section, whether it is to be a V, 
a U, or an O? and as to the length of the ship, whether it is essential to go back to 
extreme length for a good fighting vessel? I am not going into these questions, for 
I want to direct attention to the offensive powers of ships. The purposes for which 
ships of war are built, are to damage and destroy by any means hostile vessels and 
fortresses rather than themselves to merely passively keep out destructive projec- 
tiles. Unfortunately the various offensive powers of ships have not received the 
same attention as their defensive resistances. Mr. Scott Russell, in wishing to avoid 
the torpedo “scare,” has perhaps gone a little too far in overlooking the important 
auxiliary part the torpedo will play, offensively and defensively, in general actions. 
If Captain Bridge was present to-day, I would say to him that if the enemy had on 
either quarter two Harvey towing torpedoes, four or five Whitehead torpedoes on 
each broadside, one or two spar-torpedoes on each bow, and if the hostile ironclad 
was so armed in addition to her guns and to her ram, and met another ironclad 
similarly prepared for action, the ram would probably not be brought into action at 
all, and the battle would be decided by artillery or torpedoes. Then with regard to 
the ram, there is a very wholesome respect for the ram in the form now used in the 
British navy. It has had the honour of sending one of Her Majesty’s ships to the 
bottom, and has nearly sent several others to the same destination! The highly 
effective character of the ram as at present shaped will account for what Mr. Scott 
Russell saw at Portsmouth, namely a sheathe to protect British ships from destruc- 
tion by British rams. But there is one point with reference to rams, on which I 
have a strong opinion that we are going on a wrong tack. If only one third of the 
ships of the British navy are to be furnished with rams, which third ought it to be ? 
My impression is that it ought to be the smaller vessels. Pit a short gun-boat like 
the “ Ready” against a long ship like the “ Northumberland,” and let both stop 
firing and try ramming. Which of the two vessels would be more likely to ram the 
other? Why the short “Ready” gun-boat ought to sink the long “ Northumber- 
land,” being much the handiest vessel. If that be so, then, in my judgment, all the 
small ships of the navy should be armed with rams. I see, with some little regret, 
a very great friend of the navy, a very celebrated yachtsman, advocating our fitting 
out gun-less rams. My experience of exceptional vessels is that they are sure to be 
in the wrong place at the right time. Gunless rams will be sent up the Baltic to 
attack a fleet, and instead of ships they will have stone walls to attack, what then 
will be the use of these gunless rams? What again would be the use of gunless 
rams when attacked by gunboats who shelter themselves from such attacks in 
shallow water? What would be the use of gunless rams in attacking vessels pro- 
tected by torpedoes? What superiority would a gunless ram have when contending 
against a fully gunned ram? I was surprised that so intelligent a friend of the 
navy, an artillerist too, should have given way to the torpedo scare, so far as to have 
been frightened out of his guns. All these arms are necessary, and artillery most of 
all. Mr. Scott Russell has drawn attention to the offensive armaments being 
exceedingly weak in proportion to the size of our ships. We have ships of some 
9,000 tons displacement, carrying only 140 tons of ordnance. Is that floatation 
necessary? We have a ship of 11,000 tons displacement, carrying only 320 tons 
of ordnance. Is that floatation necessary? Would not such a ship be more fitted 
to fight an enemy if she could substitute for some two or three hundred tons of 
defensive armour that weight of offensive ordnance? Mr. Scott Russell has also 
drawn attention to the advantage of our going back to the good old custom when 
every ship in the navy carried guns of very much the same type, capable of pene= 
trating not only vessels of her own size, but the sides of any enemy, however large 
the hostile vessel might be. We have had, in the last week, an illustration of what 
I two or three times pointed out in this theatre as a possible occurrence. We have 
had a British ship—one of the most splendid frigates in existence—and a splendid 
corvette, sent out to the other end of the world to protect British interests. These 
two British frigates have fought, not sister ships as they were designed to fight, but 
a wretched little Peruvian vessel of about one fourth their size, and armed with 
guns, I venture to say, about one-seventh the weight of those used by the two 
British ships. What is the consequence? Do the British ships knock the wretched 
little Peruvian gun-boat into lucifer matches? No, they do nothing of the kind, 
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and, as I have often pointed out in this theatre, they could not do it, for the simple 
reason that they have been sent to the other end of the world furnished with guns 
which cannot perforate the armoured sides of the little Peruvian. British corvettes 
and frigates are almost inoffensive when called upon to attack armoured gun-boats 
like the “ Huascar.” I do not think that British corvettes, sloops, or frigates, ought 
to be without armour-piercing guns, and without rams, so as to be placed in 
such a position that any wretched little ironclad shall be able to stand up against 
their sterns. The guns of wooden ships are not only too small, but we deliberately 
selected for the British navy that gun which we were officially told gives decidedly 
the lowest velocity, and therefore the weakest blows. Mr. Chairman, I congratulate 
you, who so kindly came forward on one occasion when occupying a very prominent 
position to countenance me when I brought the weaknesses of British rifling before 
the naval public, and I congratulate the Royal United Service Institution, that 
happily that system of low velocity rifling is now a thing of the past. We shall no 
longer be able to say of British guns that they give the weakest blows, and fire the 
weakest shells, and are of small endurance. Whether the system of rifling which 
has replaced the French stud rifling is the proper system, is another question ; but 
it is a matter of very great congratulation to this Institution, after the discussions 
we have had in this theatre, that at last the British authorities see the necessity 
of British guns being able to fire such projectiles as will do the greatest amount of 
destruction to the enemy, and the least amount of destruction to their own guns, 
and that will perforate the enemy’s ship. Those are the points in the offensive 
values of ships of war to which I venture to call attention. Our time is short, and 
had we not been disappointed of our naval architect friends taking part in the 
discussion, I should not have ventured to have placed these thoughts before you. 

Mr. THomas Moy, Assoc. I.N.A. First. I would epitomise the work of the 
last. eighteen years in the Royal Navy in the words, ‘‘ Down to the water's edge ”— 
and—“ Back again,’ and I congratulate Mr. Scott Russell for having given the 
final touch in bringing us back toa wholesome amount of freeboard, and, I think, 
the sooner those “low flat things” are improved off the face of the water the 
better. 

Secondly. I think that Mr. Scott Russell is quite right in choosing what I would 
call the chisel form of stem for ramming. We engineers always prefer the chisel if 
we are going to cut into anything, and it isa far better form than the weak under- 
water ram now used. 

Thirdly. I would suggest that this form of ram should be placed at both ends of 
the ship. 

Fourthly. This country possesses a great source of “strength” and of “ weak- 
ness.” Our “strength” consists in the immense amount of inventive talent which 
we possess. Our weakness consists in the persistent neglect of that inventive talent 
by every Government which we have. 

Mr. Scorr Russet: I almost feel that my work has been done by the many 
able men who have given this Institution and myself the great benefit of their 
opinion on the different points which I raised, far more for the purpose of getting 
their opinions than of giving out any opinions of my own. Nevertheless I was quite 
willing to commit myself to some definite statement or other, otherwise I do not 
think I could have got you to come out as you have done, and give me such precise 
statements ; some, I thank you very much, helping me in the points in which I am 
strong, and others helping me equally by showing me the points in which I was 
weak ; I am therefore equally grateful both to those of you who strengthen me by 
strengthening my right opinions, and to those of you who strengthen me by showing 
the weakness of my wrong opinions. 

Now the Chairman was kind enough at the outset to say a word on the subject of 
the ventilation of the casemates and elevation of the gun. The strength of the 
casemates was also alluded to by Lord Dunsany. On the point of ventilation of 
casemates and the lighting of casemates, which was raised later in the debate, allow 
me to say that that is a serious point to which I have given very serious consideration. 
If you will allow me, I will not ask you to enter upon any particular plan of mine for 
ventilating the casemates, but I will simply venture to say this to you, that when we 
get together for the purpose of doing this, I have no doubt we shall find excellent 
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ways of doing it. I have already quite matured a method of doing it, and unless we 
had thoroughly matured a method of doing it, I would not have recommended it to 
you. But 1 do not want you to approve of any of my methods. I only want you to 
say this with confidence, ‘“ We will have these casemates properly lighted, and we will 
have them properly ventilated, and we will have them done in the best way we can 
discover of doing them; and if Mr. Scott Russell’s way happens to be better than 
other people’s, we will take his, and if it is not, we take the other people’s.” I 
think that is a much better position for me to take with you than for me to say that 
“TJ have a beautiful plan of ventilation—better than anybody else in the world, and 
if you will only listen to me and my plan of ventilation we shall be all right.” I 
won’t say that; but I think I may say to you, that if I had not thoroughly found 
out how I could with perfect certainty, simplicity, and safety, in the middle of a 
battle, secure a complete ventilation and lighting of those casemates, I should never 
have come here and proposed their existence. 

Next as to the elevation of the guns, lifting the centre of the gun, and as to all 
those difficulties, I entirely agree with you that all the difficulties were there, and 
when I came here I had got over them all, but I said, It will never do in this short 
lecture to go into every one of them. I said to myself, “I shall find Captain Scott 
there, and they all know that Captain Scott can make a gun do anything he likes: 
and we have only to say to Captain Scott, ‘Now, Captain Scott, this gun is to be 
big bore, she is to be breech-loading and muzzle-pivoting, she is to keep out the 
enemy’s shot and shell, she is to be close, and you are to find the way of handling 
her.” Now I come to you and say, if Captain Scott cannot do it and gives it up, 
then I am all ready. That is my mode of working the guns on the pivot system. 
Captain Scott’s first, and when he fails, mine. As to the elevation of the gun, 1 
quite agree with Captain Scott, I quite agree with the Admiral in the chair, that we 
must provide both for laying the guns and for elevating them. We must do that. 
But I must come back again and ask you seriously to consider the point I have put, 
which is not my point, but the point which most experienced officers have put to 
me. I was talking in all I said to you about laying the guns in a permanent manner 
during that particular engagement only of broadside guns ; and tor the purpose of 
handling a large ship and a powerful broadside in the dreadfully short engagement 
which will decide sinking or gaining a victory, I do not think you can leave to indi- 
vidual gunners the doing as they like at their discretion with the guns used for 
broadside purposes ; and therefore I think you ought to make up your mind, before 
the engagement takes place, what is to be the general lie of all the guns, and what is 
to be their mode of acting together, and then allow me to say I would call the eight 
other guns of the ship by—if you like—the old-fashioned name of “chase guns,” 
that is to say, I propose that every ship of any considerable size shall have four bow 
guns and four rear guns. The rear guns are not for running away; the rear guns are 
for decoying your enemy to follow you into the place where you want to be followed, 
and taking him into a scrape he does not understand. That is what I put the four 
rear guns for, and I think they would be extremely useful in a scrape which I need 
not tell you about. Four bow guns, parallel to the keel as a normal position, and 
four rear guns parallel to the keel as a normal position. I think these four of the 
greatest importance for close and distant action ; and remember that this ship of 
yours that we describe is not only to ram one ship, but is one of, say one dozen, who 
are ramming at least another dozen of similar ships, and I do not think, unless you 
are In a position to handle the whole ship with a perfect certainty that each gun is 
doing what you want, that you can fight that battle and win it ; but I may be quite 
wrong. 

Lord Dunsany asked whether the casemates which I described were guarded 
against oblique fire. That only shows the difficulty there is in a lecture in going 
through the whole of an enormous subject ; but 1 think you will see first of all, 
there is in the great central part 24 feet width. (See Diagram II, which shows the 
fore-armoured bulkhead giving complete protection against oblique fire). Then I 
am here drawing you the space of the casemate, and there is each casemate with its 
one gun. Allow me to make an explanation. In one part of the paper I say, 
“each casemate with two guns in it”; in another I say, “each casemate with one 
gun.” Allow me merely to say that 1 considered those two points very seriously, 
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and I beg you to consider them very seriously. I have looked into the question of 
having one gun in each casemate, and that has many advantages in point of 
strength ; it has also advantages in point of safety. Then there is another point, 
I think the companies of two guns will get on better if you have a stronger com- 
pany at a gun, and two of them, because the supernumeraries can be on the one gun 
when they are off the other gun. Therefore, in the beginning of my investigation 
T arrived strongly at the opinion that it was desirable to make each casemate double 
the breadth, and to have two guns acting together in one casemate. I was only 
driven out cf that by the questions of strength and satety, and comirg to the 
question of greatest strength, with a given weight and the best protection with 
safety, I came then to the conclusion myself, but I do not at all say it is the right 
one, that it was better to have the one gun in each casemate than to have the two 
guns in one casemate. I beg you to seriously consider that, because none but a 
practical seaman can settle that question ; but I will tell you what settled it in my 
own mind—the question of security. The Chairman and Lord Dunsany put a very 
proper question to me, viz., as to the strength of those casemates, and whether what 
I proposed to have might not lead to a certain source of weakness. I am much 
obliged for those observations, because they readily lead to a serious point. This 
ship is a ship we will say of 10 casemates to a side, or 15 casemates, that is to say, 
you have a ship of 20 or 30 broadside guns. This battery is considerably more, in 
every case, than half the length of the ship; but when it comes to this end (see 
Diagram II), I have there an armour bulkhead going right across the whole end of the 
ship, and at the other end is a similar bulkhead, so protecting the entire ship in its 
centre against any effect of oblique or chase fire. It is by enclosing them all within 
each, first, its own armour, and secondly, the two end bulkheads of armour, that I 
vender these casemates perfectly unassailable to oblique fire. About the question of 
strength Lord Dunsany said a very wise thing: he said if these ships were made like 
common ships, full of little bars of iron, which take the place of our old frames, if 
they were full of these little angle iron bars, that then there would really be no sup- 
port given to the plate of armour, and that the structure of the ship and the armour 
plate would not at all aid each other in strength. That is perfectly true, and, 
therefore, what I propose in this matter is simply this—the “Great Eastern” is 
one of the strongest of ships, and in her sides the elements of strength are placed at 
about 9 feet apart from each other, both lengthways and vertically. Now, here I 
propose that from casemate to casemate there shall be 11 feet, and that vertically it 
shall be 9 feet, and, therefore, those casemates that I am showing you are exactly 
the material construction of the “ Great Eastern.” This wall is nothing but a 
similar bulkhead ; ¢his wall is nothing but the two great longitudinal bulkheads 
that constitute the strength of the “ Great Eastern,” and, therefore, the casemate is 
made of nothing but the iron deck below, the iron deck above, both of which are 
necessary parts of the ship; those cross bulkheads which are necessary parts of the 
ship, and go from the longitudinal bulkhead to the outside ; and, therefore, six sides 
of the casemates are only the six large integral elements of which the ship is built. 
Then, in order to give these due strength, we plant on each side of these a single 
large plate of armour, which covers the whole, and which end where these powerful 
buttresses begin, and, therefore, the whole force expended on this plate is propagated 
through these to the whole body of the ship, and each plate has as its reinforcement 
the whole body of the ship; therefore there is no doubt whatever that by that 
method you can convey to the plate the whole strength of the internal body of the 
ship. I did not show, because it would complicate it, that the knees of the ship 
would come in at each of those corners (Diagram IT), and every one of those plates 
would here be fitted by a great knee, and that corner would be upheld by another 
great knee, and then above and below and up and down there would be all these 
knees coming in to support the whole of this armour plate, so that that armour 
plate is‘really in the strongest position in which it can be placed. 

Captain Price said, with regard to the form of the bow, that he liked the spear. 
Well, I should think a soldier would like the spear, and equally the gentleman who 
was an engineer said he preferred the chisel to the spear. With respect to ramming 
the ship, Captain Price also mentioned what had occurred to myself as a most 
serious consideration, that poking a hole below the water gave a greater power of 
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inundating the ship with water, than of course poking a hole above the water or 
near the surface. That is quite right, and I had already seriously taken that into 
consideration, or I should not have proposed it to you, and therefore I merely call 
your attention to that drawing, and to request you to notice that if a spear cut into 
the bottom of that (Diagram I) below the armour plate, which was his intention, 
it would find itself in a watertight compartment, which either would be already 
filled with fuel, or if the fuel was taken out would be replaced by water ballast, and 
that the poking a hole into that ship at that place with his spear would do her no 
harm whatever. And the only reason I ask you to believe that is, that when the 
“Great Eastern” was speared in like manner by a rock big enough to tear in her a 
hole nine feet wide and eighty-three feet long, it went into the compartment, and 
she continued her journey to America as if nothing had happened, and came back 
from America as if nothing had happened. I advise my enemies to take a spear 
prow, but I advise you as my friends to take that chisel, which chisel will open up 
the side of the ship, and across several decks, and so not only admit water on 
several decks instead of one, but will cut up so much of the strength of the ship by 
severing all these decks that you will do infinite constructive harm to the ship at 
the same moment that you inundate three decks with water instead of one.!_ Those 
are my impressions. In regard to torpedo boats, I perfectly admit the good policy 
of England building torpedo boats, and perfectly admit the good policy of England 
furnishing her fleets with better torpedo boats then anybody else has. I entirely 
agree that the fleet shall be surrounded with every kind of vessel. I may also say 
Ido not undervalue a vessel with a turret in it for going up a narrow winding 
inland channel, so that the ship may be keeping her own course, while her gun is 
always lying on the enemy on land ; andI do not say a word about pivoting guns or 
against guns in turrets, because there are special services for which I entreat 
you to build turret ships, because they are better than any other, and there 
are other uses for which I entreat you to use guns with the greatest possible 
sweeping power and the greatest command over every direction; only I say, use 
them in the discriminating places for which they are wanted, and do not for 
a theoretical, or exceptional, or fanciful mode of application, sacrifice the great 
element of a broadside gun, namely, destroying your enemy, when you come 
to close, fierce, deadly contact with him. In regard to very small gun-boats, I think 
there is a great difference between what I would call a squadron of gun-boats, 
because it would be my intention, if we made those one-gun boats I have stated, to 
use a number of them together. I think I should send out, if an enemy were getting 
troublesome, not one of those gun-boats to meet him, nor two of them, nor three of 
them,—I think I should send out twenty altogether, and sending out twenty gun- 
boats altogether to act on the same enemy, especially if he was a big fellow, I do not 
think that any more manceuvring power is necessary than that of a clever captain in 





1 The author of the paper has since received the following letter from a dis- 
tinguished naval officer:—‘ Dear Sir,—I was pleased, when reading a leading 
“article on your recent lecture at the U. 8. Institution, to find that you advocate 
“ straight stems for war ships. Ten years since, in an article on ship-building, 
“ which I published in the Mechanics’ Magazine, I stated that for strength, security, 
“and means of offence under any circumstances, they would prove superior to all 
“ others. In another article on the Navy, which appeared in a leading magazine 
“a few months since, and which excited favourable comments from the Times 
“ and other sources, I again alluded to the subject. It is possible that I may again 
“write on the Navy, as I am not satisfied with the present types of war-ships. 
“* By a singular coincidence, in another paper, which was also published in a leading 
“ periodical, I took your view of torpedoes. Certainly, recent improvements appear 
“to have made them more manageable; but I still look on them as liable to be 
“ dangerous weapons of offence, unless it be from negligence when at anchor.— 
“ For defence, with the aid of electricity, their power will be great, and should 
“ this country unfortunately be forced into war with Russia, the tactics will have to 
“be greatly changed from what they were in 1854-5. We then had no fear of 
*‘ such enemies, although several were fished up off Cronstadt and other places. 
*« Trusting you will excuse my addressing you,—I am, &c., &e. 
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a handy boat; therefore I request you to draw a distinction where you think it 
necessary ; make your little boat with a large bore gun, one that is to go in a 
numerous fleet and attack a big enemy, and put big enough shells in the guns to sink 
that big enemy, and do that for your general purpose; but if you want very 
delicate maneuvring guns in gun-boats for special purposes, by all means build them 
for those special purposes, and give them special names which shall indicate that 
they are meant for that special purpose and not for another. The one thing I 
confess I should like to feel in a little steamer, if I was going into an enemy’s 
country, would be to feel that I had only first to get near him and then to take my 
own quiet time of pointing my gun at him, and to feel that if that shell got into him 
he went down and all was right. Major Baylis said torpedoes certainly were a 
great danger. Now I entirely agree with that. I am very sorry any one should 
think I did not imagine they were a great danger—I know that they are very serious 
dangers and ought to be looked after. But really, after all, I can say nothing to you 
about torpedoes but this—Let a fleet be composed of all the proper arms that ought 
to compose a fleet in correspondence with what Admiral Robinson so wisely said, 
and then let it be distinctly understood as between you and me that the great way 
of meeting torpedoes is this, to sink the torpedo boat first, and that there is no other 
way of getting rid of it. I think that is the maxim we ought to keep in view— 
whether you think a torpedo boat is the best thing to sink another torpedo boat, or 
whether you think that a very handy quick gun-boat, with a great big gun firingi nto 
the torpedo boat, is the best way to sink her, is a matter which I must leave entirely 
to your choice who have got to go and do the deed and have therefore the right to 
choose your weapons, but I would choose the guns. 

Mr. Welsh gave us a very interesting account of these Chinese gun-boats and the 
Argentine boats, but I merely call his attention to this, that for an English Navy I 
should like longer boats, I should like faster boats, and I should like boats drawing 
more water, able to keep the sea, and coaled for a tolerably long voyage. All 
these little shallow-water short boats are capital things, but I entreat you to con- 
sider that though they are capital things for rivers, for harbours, for local protection, 
for drilling men in gunnery, still you must draw a marked distinction between local 
special services of that kind and such a fleet of gun-boats as must be made to accom- 
pany our fleet of large ships and assist them in their operations. Now these are 
totally different classes, and I think a fleet, in order to be fit for all its uses, must be 
composed of both, and therefore, as I said before, the small vessels which are to 
protect the empire abroad will have to be sent out there and be ready for the work 
there a good while before the big vessels are called upon. But I think it would be 
a grand thing to feel that there was a great fleet of our gunboats out, we will say at 
Sydney or some such place, and that there were a couple of great fleets out some- 
where in the Pacific, and that some fine morning, when we heard that somebody or 
other had sent ships somewhere or other to do something we did not like, that we 
then had nothing to do at home but say first to the ships of the largest class of the 
line, “Ten of you please get ready and go to-morrow to that place ;” and that they 
should be accompanied by two classes smaller than themselves, but able to steam the 
same distance; and if that fleet were to leave on the instant, without anybody 
knowing where she was going, and go out there and find an assemblage of gunboats 
and good sailors in our colonies and other parts of the empire all ready, and wanting 
nothing to squash the enemy, except our presence with these large ships; I think 
people would feel that that was an empire of which they had reason to be proud, 
and in the government of which, they might place infinite confidence. 

Admiral Robinson has been kind enough to go into this matter very seriously. 
He admits that what is wanted in a fleet is that there shall be some standard ship, 
and some standard unit of a gun-boat, and some standard gun to that ; each standard 
composing an integral part of a fleet shall never be called a fleet until it is surrounded 
by all the several ships which belong to a fleet. What these ships are you can easily 
sum up, but they are first of all our great ships of war; frigates not so heavily 
armed, which will accompany them, and which will be able to deal with all the 
enemies of a weaker sort than those with which these have to deal; then you have 
transports and despatch vessels and cruisers, and you have all those classes which 
are necessary to form a fleet. Now there are so many clever mechanics and ship 
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builders in England who have no work to do, and there is so much iron in England 
just now that nobody knows what to do with, that this seems to me a happy 
moment for you professional men suggesting to the country that as we are at perfect 
peace at present, now is an admirable opportunity to make ourselves perfectly ready 
for war against anybody in any part of the British empire. Admiral Robinson, 
I think, has done us great good by his kindness and his courage, for I am told it 
wants a great deal more courage for a naval officer to speak out on land than it does 
to sink his enemy at sea. I do not know whether I am right. We want then, 
according to Admiral Robinson, a fleet, not a ship, and we never should expect to 
build a ship which will go everywhere and do everything. We build a fleet of ships 
for general larger purposes, and we build flotillas of special ships for special uses ; 
that is plain practical wisdom. 

Captain Scott has been kind enough to grasp the whole question, and he also 
says that he took into consideration how to build, not ships, so much as a fleet, in 
order to protect our commerce all over the world. He has also backed my maxim 
that the way to get rid of torpedoes and other enemies is to sink them first ; and he 
knows, as I do, that the rocket is a weapon; that the shell, in several shapes not 
generally known, is a serious weapon; that these are not to be neglected; but 
though they are not to be neglected, we are not to make them a scare to ourselves or 
to our friends. I agree with Captain Scott, that if you can get simple mechanical 
appliances that won’t go wrong, to help you to work your guns, to help you to steer 
and manceuvre your ship, you will be most unwise to neglect such help, but I think 
you would be most unwise to trust for the fighting of your great ships solely 
to the perfect working conditions of the terribly complicated apparatus of 
which you and I have heard a great deal too much. And let me simply say 
to you that the first stroke of your bow on the enemy, or of his on you, will 
give a little twist to this bulkhead, and a little twist to that bulkhead, and 
will poke up a little bit of iron of the ship this way, and buckle down another 
bit of iron in the ship that way, and I will tell you that nine-tenths of the 
horrible complications of machinery which I have seen proposed, not to say 
executed, for your war ships will be utterly useless on the first slight contact with 
yourenemy. Though I am an engineer, though I believe in machinery, I advise 
you not to believe in clever tricks of mechanism that I or anybody else teach you,— 
and be sure of this, first, make your rudder and your steering gear and everything 
belonging to it so that your crew can steer without any engine or machinery ; 
secondly, have your guns so arranged that they can be worked without a steam- 
engine being in good order, or the hydrant press being in perfect condition, or 
without all the lines of the mechanism being mathematically true,—take care that 
you can work with your own crew your own guns. And if you ask me the reason 
why more strongly than any other I lay such weight on having a breech-loading 
gun instead of a great muzzle-loading gun worked by steam-engines, I tell you 
why, because I have seen big breech-loading guns handled by two or three little 
fellows working at the breech of the gun in such an exquisite and rapid manner as 
no machinery of hydraulics or steam in the world could accomplish. But in order 
to do that it must be breech-loading, and a handy little breech-loading gun fifteen 
inches in diameter will be worked by half-a-dozen Jack tars, and say in half the 
time that any of your great guns can be worked. Therefore I entreat you to keep 
to the simplicity of all the mechanism on board a ship, to keep in reserve, to be 
handy, some very simple mechanism which, when you are very tired of firing so 
many guns at your enemy, will come in and give you a little relief. In the ships I 
have shown I have divided the weight pretty nearly thus:—I have divided 
as nearly as possible the 4,000 tons’ weight of armament, taking 2,000 tons’ 
weight of guns and ammunition and 2,000 tons’ weight of armour, and I 
compelled myself to make the best I could of that; and I have done so 
by the arrangement I have now shown you. By going a little further I 
could have 3,000 tons of armour and a corresponding increase in the guns. I 
think that is of great importance, because you see there will be a far more 
powerful armament in that ship I have shown you, in regard to her weight of 
armour and the weight of the ship altogether, than anything you have yet been 
familiar with. Therefore with regard to guns, I think, that for this close fighting, 
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which must be the accompaniment of ramming, a big bore light gun and a large 
shell with a high initial velocity, is something you ought on no account to deviate 
from. I have no knowledge of firing by electricity, but if you ask me how I meant 
to fire from these casemates, I will answer you. I intended that at each casemate there 
should be asmall hatchway opening up on the upper deck. In each of these you have 
loaded your gun, and in each there is a gunner standing below ready on the slightest 
hint to fire his gun. He is standing there at his work, and the commander is 
standing along this line and sees all the captains of the guns who are looking out 
at him for the signal. I fancy he is standing here, and they are all ready, on the 
instant of his giving the signal, to fire each his own gun. If you do not ayprove of 
that, you no doubt will prove a better way of doing it. There is a way which is 
very well known, namely, firing by electricity. I do not know, only, I say again, 
use electricity for what it is fit for, but do not trust to it, and do everything with 
your own men as much as you possibly can. 

With regard to the shot being broken by double layers of plate, I quite agree 
there are very serious points of that kind coming up now. I have the whole side 
of the ship along that battery three feet thick for strength (see Diagrams I and IJ), 
independent altogether of armour, and therefore that three feet thick encloses every 
one of those large armour plates as it were in a case, and whether you divide that 
into two or three—whether you fill up the interval by wood or not, do it which way 
you like, but there is no doubt whatever that you can in this manner combine the 
strength of the armour plate with the strength of the materials of the ship. But 
there was one very excellent criticism given, which was this: it was said, “If the 
plate of your ship is as you say outside the sheet of armour, then, when the shell 
comes, the first thing it will do will be to damage that part of the skin of the ship.” 
That is just what I wanted it to do. I wanted it to go through and damage 
that part of the ship, and hammer that iron, which it does, into a little buckle ; 
but having done that, it has done no harm whatever to the ship or the strength of 
the ship; it has altered none of the fastenings, because no support is derived to 
the plate from that part of the plate: all the support to the particular armour 
plate is derived from those buttresses along with those knees which I spoke of, and 
I said to you that every one of those outer plates of the skin could be battered by 
half-a-dozen shells, and the cells inside would all remain perfectly water-tight, and 
no harm would have happened, and it would still form an enclosure which would 
grasp the iron plates all round, and so prevent the portions of it, even if it had been 
split, from tumbling and falling away, and would keep every one of them in their 
places, so that as long as there was material to be broken, the material would be 
there and would require force to break it. 

I think it most important that the propeller should protect itself. I cannot go 
into that method now, but I wish you would have a paper read here by other people 
on that subject, and if you would just say that what you want isa propeller capable of 
protecting itself, I think I could show you how a propeller may be made not only to 
protect itself, but to make its enemy very uncomfortable. The propeller I do not 
think is to be made to protect itself by putting any nets around it. I disapprove of 
all such complications ; but I will only tell you I have seen a kind of propeller, 
and used it for practical purposes, which no ordinary and even no extraordinary 
process which I can understand would render useless, and I think that is well 
worthy the consideration of this meeting, and I shall be ready on such an occasion to 
give you such a propeller if no one else does. 

Then another point with regard to propellers, I think most serious, it is this, that 
your screw propeller is a bad propeller sternwards. Why not say, “A ship of war 
must be able to go as fast astern as ahead ?”? Why not say so? And then when 
you have said: so, why not call upon people who have made such things their studies 
to put it into execution? I assure you, handling a ship as I have had to do, which 
goes forward and backward equally well, is one of the greatest pleasures in life, and 
you can make such a ship do anything you like. Such vessels have been made, only 
at present we are in a very serious difficulty, we are in a sort of curious entanglement 
about screws. I do not know if you have seen our double screw war vessels. I dare say 
you have seen them with great big beams sticking out through the water in the most 
unmechanical manner to grasp the screw. I am sure an old ship-builder never 











DEVELOPMENT OF OUR MODERN WAR FLEET. 793 


would construct a vessel with big beams going through the water in order to grapple a 
distant propeller and keep it in its place. It would, I am certain, be easily entangled 
by cables, or injured easily in collision by clever enemies, and I entreat you to get rid 
of such an arrangement, for it isan abomination and a danger. I will only, in 
conclusion, repeat the old maxim that “ships good for everything are good for 
nothing,” and apologise for taking up so much of your time. 

The CHarRMAN: I am sure, after this lengthened lecture and debate, there can 
be very little doubt of Mr. Scott Russell’s cleverness, and his ability to instruct us. 
We are very much indebted to him, not only for the amusement he has afforded us, 
but for the good solid instruction we have gained, and I am sure the meeting will 
join with me in thanking him very much. 





Eoening Weetiny. 


Monday, June 11th, 1877. 
DONALD CURRIE, Esq., C.M.G., in the Chair. 





ON THE EMPLOYMENT OF CLARK AND STANDFIELD’S 
FLOATING DOCKS AT NAVAL STATIONS, AND THE 
MEANS THEY AFFORD OF TRANSPORTING LARGE 
IRONCLADS THROUGH THE SUEZ CANAL. 


B. Latimer Cxark, Esq., C.E. 


A PAPER, which has attracted much attention, was read in March last 
before this Institution by the Chairman this evening, Mr. Donald 
Currie, ‘On Maritime Warfare and the importance to the British 
“Empire of a complete system of Telegraphs, Coaling Stations, and 
“ Graving Docks.” 

In the course of that lecture, and of the interesting discussion which 
followed it, great stress was laid upon the importance to this country 
of laying telegraph cables between England and certain of our colonies 
and naval stations, and especially of connecting this country with the 
Gold Coast, the islands of St. Helena and Ascension, and with the 
Cape of Good Hope and Natal, chiefly on account of their value 
during time of war; also of establishing coaling stations at certain 
places indicated, and of providing them with adequate fortifications. 
The essential importance to our Navy of being able to obtain full and 
abundant supplies of coal in these distant seas, and of our protecting 
these coaling stations from capture by enemies, was forcibly dwelt 
upon. And lastly, Mr. Donald Currie alluded to the serious injury 
we should probably sustain in the event of war, in consequence of our 
having on the Australian route no graving docks or naval stations 
where vessels can be repaired or refitted. The complex nature of the 
machinery employed in a modern war vessel propelled by steam was 
pointed out, together with the fact that there is no port nor graving dock 
between England and Bombay, nor between England and Australia, 
where a heavy ironclad can be docked or repaired. In the event of acci- 
dent or injury to anyof our large war vessels, they would have to proceed 
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either to Hngland or Bombay, as is even now necessary whenever they 
require to be cleaned or painted. Mr. Currie proposes therefore that 
the Home and Colonial Governments should combine in establishing 
adequately protected coaling stations, connected by telegraphs, at cer- 
tain selected points, and supplied with all requisites for repairing and 
cleaning war vessels; this recommendation is one which must com- 
mend itself to every one who has carefully considered. the subject. 

I do not propose to touch upon the subject of their connection by 
telegraph, except to point out, as I have done on former occasions, 
how desirable it is that the exact position of deep-sea cables should be 
in all vases kept secret. At present it is an ordinary thing to see in 
the newspapers reports of the progress of cable-laying expeditions, 
giving day by day their precise latitude and longitude. It is the custom 
of those who are interested in submarine telegraphy to keep careful 
records of all such notices, and it is evident that hostile Governments 
are thus provided with sufficient information to enable them easily to 
destroy our telegraph lines by night or day, even in deep water, by 
means of small vessels suitably equipped; if the exact positions were 
not published it would not be at all easy to find the cables in mid- 
ocean, and near the coasts they might be protected by cruisers. 

In the course of the discussion which ensued, Admiral Selwyn, R.N., 
drew attention to a particular form of floating graving dock designed 
by my partner, Mr. John Standfield, and myself, which he considered 
likely to supersede the costly, immovable and inextensible stone grav- 
ing docks hitherto in use; and I have thought that some description 
of those docks and of the peculiarities which they possess, together with 
some observations on the manner in which they could be most advan- 
tageously employed might be of interest to the members of this Insti- 
tution. : 

The docks in question are made in two distinct forms, having cer- 
tain features in common, but each designed to meet special require- 
ments. 

These forms are :— 

Ist. The Tubular Floating Dock, which is the well known ordinary 
floating dock in a modified and highly improved form. 

2nd. The Gridiron Depositing Dock, which has the peculiarity that 
by means of one dock any number of vessels can be lifted out of the 
water and deposited high and dry upon timber stages. 

The most important advantages these docks possess over fixed grav- 
ing docks, are their greatly reduced cost for accommodating a large 
number of vessels; the short time in which "’ 2y can be constructed ; 
their independence of all foundations and adap «bility to any site; the 
rapidity and economy with which they are worked ; the facility with 
which they can be towed from port to port, or taken up a river or 
creek ont of reach of hostile cruisers; their power of raising vessels 
of unusual beam, such for instance as circular ironclads of any dia- 
meter; and as regards the depositing dock, the facility for docking 
any number of vessels simultaneously with a single dock. 

The tubular floating dock is an improved form of the old floating 
dock, with the advantages that if is capable of being towed in rough 
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water, and is adapted for docking ships laden with their full cargo, or 
heavy armour-clad vessels. The bottom of the dock consists of a 
series of parallel tubes or boilers running the whole length of the dock, 
and usually about six or eight in number, the centre ones being some- 
what the longest, as shown in Figs. ] and 2. They are stiffened in- 
ternally by rings of angle iron about every two feet or two feet six, 
and also by a number of bulkheads, which divide the tubes into a 
series of water-tight compartments; they are connected together 
laterally by an iron framework stiffened with keelsons above and below 
so as to form a series of transverse girders at distances of about ten 
feet. This tubular form of construction not only possesses great 
strength and stiffness, but it is the form which is above all others 
best adapted to withstand the external pressure which has to be sup- 
ported when the dock is fully submerged, a pressure often amounting 
to fifteen or twenty pounds on the square inch; it is also equally 
adapted for containing compressed air, which as will be presently de- 
scribed, is largely employed in one part of the operation. In the 
ordinary square construction of docks, the necessary strength can only 
be obtained by the employment of a large number of internal struts 
and stays, which add considerably to the weight and expense of the 
structure. The rectangular form is in fact as ill adapted for docks 
as it is for steam boilers, and should only be employed when necessity 
compels it. The tubular form, which is well understood by work- 
men, can be constructed very cheaply and rapidly. The two outer 
tubes support the sides of the dock. They may be cylindrical like 
the other tubes, but there are reasons-for giving them preferentially 
the U shape shown in Fig. 3; the bottom of these has the section of 
a half cylinder, and the top that of a square box girder running the 
whole length of the dock, on the top of which the vertical cylinders 
forming the sides of the dock are planted; the advantage of this 
form will be more apparent when we come to deal with the question 
of stability ; the top forms a convenient platform for workmen. 

The sides of the dock are composed of a series of vertical cylinders 
placed at short distances apart, and connected at the top by a broad 
and rigid continuous platform, as shown in Figs. | and2. The dis- 
tance between the cylinders is sufficient to form convenient landing 
platforms for boats conveying materials to the dock, as shown at 
Fig. 2. Some of these cylinders are hermetically sealed, so that the 
dock can never under any circumstances sink, others are provided 
with valves for the ingress and egress of water and air, and those near 
the centre contain the engines and pumping machinery as indicated at 
Figs. 1 and 2. The connection between the bottom and sides is further 
strengthened by diagonal frames or gussets at regular distances, con- 
nected by longitudinal timbers. These diagonal shoring frames may 
be fully developed as shown at Fig. 12, or may be reduced to mere 
gussets according to the class of vessel for which the dock is 
designed. 

The longitudinal stiffness of the dock is very great, and is due, not 
only to the rigidity of the tubes themselves, but to the strength of the 
deep girder formed by the connection of the upper platform with the 
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sides and the bottom tubes. The lateral stiffness is secured by the 
transverse girders before mentioned. In considering this point it is 
important not to lose sight of the fact that the upward buoyancy of 
the tubes acts directly under the vessel to be supported, and that no 
considerable part of this buoyancy comes from the sides of the dock, 
their only function being to keep the dock afloat when submerged to 
its full depth, at other times they are out of use, and the buoyancy of 
the two outer tubes is chiefly absorbed in supporting the weight of the 
sides and machinery. 

The dock in its simplest form is raised in the usual manner by 
pumping out the water, and lowered by admitting it, and the vessel 
when docked rests on keel blocks, and is further supported by sliding 
bilge blocks, which are hauled in under the vessel by chains in the 
usual manner as soon as a firm bearing has been taken on the keel 
blocks. 

The various separate compartments of the dock, which are commonly 
about 64 in number, are all connected with the pumping machinery 
by separate pipes, which are united into four principal groups, corre- 
sponding to the four corners of the dock, so that the level can be easily 
maintained at all times. A similar arrangement permits the regula- 
tion of the ingress of the water when the dock is being lowered; but 
under no circumstances can the dock sink entirely, either by accident 
or intention, on account of the buoyancy of the closed water-tight 
compartments, 

With so great a width of beam the immense stability of the dock 
must be obvious ; it of course far exceeds that of any vessel which can 
enter it; but in docking ships in.a floating dock there is one point 
where the stability of the whole mass is less than in any other posi- 
tion. This is at the moment when the vessel is raised so high that all 
but her keel is out of the water, while the broad platform of the dock 
is still submerged. At this point the stability is derived entirely from 
the sides of the dock, the vessel itself having none. A little later, 
when the main platform of the dock emerges out of the water, the 
stability becomes proportionally augmented. The peculiar half circular 
and half square section of the two outer longitudinal cylinders before 
alluded to, and shown in Fig. 3, is designed partly with a view to give 
increased stability at this critical point, which it obviously does in the 
fullest degree. 

The form of the dock renders it well suited for withstanding the 
effects of a rough sea; the vertical tubes internally stiffened and tied 
together at top form a combination of great strength; the circular 
form affords no large surfaces against which the water can strike, and 
the interstices between the tubes allow the seas to break up and pass 
harmlessly through them. In an exposed roadstead the dock might 
with advantage during storms be allowed to sink and rest on the 
bottom, exposing only the top of the cylinders. 

The dock as I have thus far described it is adapted for the ordinary 
uses and purposes of a floating dock, and for these only; but for colo- 
nial harbours, and especially during time of warfare, it may be called 
upon to perform another duty, for which ordinary docks are not so 
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well adapted. It may have to receive a disabled vessel either with a 
cargo of merchandise, or with her store of coal and munitions of war. 
The docking of a vessel under such circumstances is a problem which 
few captains care to undertake in any form of dock, and would only 
do so under urgent necessity. 

These docks are, however, provided with an appliance not hitherto 
described, which specially adapts them for such purposes. As I have 
before stated, the dock is supplied with the usual keel blocks, and 
sliding bilge blocks. Now in the spaces between these the whole 
bottom of the dock is provided with a number of air cushions, which, 
when inflated by air, rise up under the bilges of the vessel, and sup- 
port her over her whole surface as completely as if she were lying in 
a water bed. These cushions are composed of many thicknesses of 
stout canvas embedded in india-rubber, forming a very strong but 
flexible texture, capable of readily supporting a pressure of 30 or 
40 Ibs. on the square inch, or much more if required. The bottom 
of the cushions is of iron, resting on the floor of the dock ; the sides, 
up to a certain level, are also of iron, as shown in Fig. 4; the upper 
portion alone is flexible, and when fully inflated it assumes a wedge- 
shaped form, the thin part going under the ship’s bilges, and the 
thicker portion supporting the sides, as shown in Fig. 3. 

When the vessel is fully supported and shored on her blocking 
these bags are not in use, but lie flat down in their iron recesses, 
shown in Fig. 4, and are protected from injury by being completely 
planked over, the planking forming a platform for the workmen 
during repairs. If the vessel contain a full cargo or an unusual 
weight of coal or machinery, the cushions are kept constantly inflated 
and are used in addition to the ordinary blocking, a greater pressure 
being maintained on those bags which are under the heaviest weight ; 
if the vessel be light and require to remain some time on the dock, 
the cushions are only used in the act of docking, and as soon as the 
bilge blocks are in place, they are allowed to collapse and fall back into 
their recesses. 

In the operation of docking a vessel she is first hauled into position 
within the dock ; then by opening certain valves, the compressed air is 
admitted gradually to a certain number of the cushions, which, by the 
buoyancy thereby conferred on them, cause the dock to rise up until 
the keel blocks rest against the keel. Air is further admitted to the 
cushions, and the water is pumped or forced out of the compartments 
of the dock till the vessel is raised to her full height, resting partly on 
her keel, but supported on each side over the whole surface by the air 
cushions; it is evident that the support thus afforded is the same as 
that given by the water, and is sufficient to enable a vessel to be safely 
lifted even with a full cargo of loose grain, or laden with guns and am- 
munition. This is shown by the consideration that if a vessel draw say 
30 feet of water, the upward pressure of the water beneath her bottom 
can never exceed 15 pounds on the square inch. If the air bags ex- 
tend over the whole area this pressure within them would support the 
vessel’s entire weight; allowing, however, for unoccupied space and 
for the weight resting on the keel blocks, a pressure of 20 pounds on 
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the square inch within the bags, would be as much as would be 
required for the heaviest vessels, and this may be reduced to any 
desired extent by hauling in the bilge blocks at any stage before the 
full weight of the ship is lifted; or the two systems may be used in 
combination ; independently of the comfortable support given to the 
sides of the vessel, and the power it confers of lifting laden vessels 
without strain, we have the further advantage that, with this form of 
lift, we are quite independent of the form of the vessel’s bottom. 
When docked, any one or more of the cushions can be of course 
removed at pleasure for the purposes of examination or repair. 

The compressed air is supplied by ordinary air compressing ma- 
chinery, and is stored ap in large quantities in the chambers of the 
dock, their tubular form rendering them peculiarly fitted for this use. 
The engines may be pumping quictly for some hours before the dock- 
ing commences, so that when the lift is taken not a moment is lost. 
The whole of the water may, if required, be ejected from the dock by 
compressed air instead of being pumped out, and with some advan- 
tage, on account of the great lightness of the air-pumping machinery, 
the high speed at which it can be driven, and the small size of the 
connecting air pipes. 

An obvious extension of the principle above described converts this 
dock into a shallow water ship-float, that is to say, a dock intended for 
raising vessels and conveying them over shallow bars into rivers or 
harbours. The changes necessary to effect this are sufficiently ap- 
parent: the bottom or floor of the dock is made as shallow as possible 
so as to give a light draught of water, as shown in Fig. 5. The whole 
interior of the dock is provided with cushions, not only to sustain 
safely and without risk or damage a fully-laden vessel, but also to 
receive the shocks which must occur in the act of docking. The sides 
of the ship-float are also protected with cushion buffers for the same 
purpose ; finally, she is provided with stearing gear and twin screws, as 
shown in Figs. 5, 6, and 7, or some other form of propulsion, to enable 
her to steam about at a moderate pace without assistance. Her engines 
are of extra power, and serve both for raising the vessel and for pro- 
pulsion. She forms a perfect dock and a perfect ship-float. 

The importance of being able to convey a vessel or a number of 
vessels over a shallow bar or up a creek or river is obvious, both as 
regards the purposes of commerce and of war; and it is worth con- 
sidering how far the use of the system can be practically extended to 
exposed harbours. Within the harbour and in quiet waters, the opera- 
tion of receiving or undocking a vessel is of the simplest character, 
and presents neither risk nor difficulty ; there are also many positions 
where sufficient natural shelter is found on the outside of a bar for 
such operations, but more usually the outside is exposed, and docking 
could only be safely performed during certain favourable winds or in 
calm weather. The only time of danger is at that particular moment 
when the ship and dock first come into contact. It is certain that in 
rough water a rigid dock of the ordinary character on first touching 
a rigid vessel would cause serious injury either to one or to both; the 
case would be very different with a mass of air cushions. Mooring the 
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dock end-on to the seas, with her bows closed by bulwarks as shown 
at Figs. 6! and 7, she would of herself give considerable shelter. On 
hauling the vessel within her, the first shock would be either against the 
sides or the bottom, and in either case against a mass of soft cushions. 
If against the sides, the blow must be slight, as there are no forces tending 
to move either the ship or the dock laterally. If care be taken to 
allow ample margin of flotation, the upward shocks must be equally 
slight for the following reasons :—The rise and fall of the dock and 
its pitching movements must be necessarily accompanied by the rise 
and fall of the water within it, and consequently of the vessel itself, 
which would thus begin to partake of the movements of the dock as 
soon as she entered it, and would do so almost completely when wholly 
within it; if skilfully managed, the ship ought not up to this point to 
have touched either bottom or sides. A few of the cushions, especially 
at the end, are now fully inflated by opening communication with the 
reservoirs; the effect of this is two-fold: it first causes the dock to 
rise somewhat out of the water, and secondly it gradually closes up 
the space by which alone water can enter or leave the dock. As this 
proceeds, water flows out of the dock, and its place is gradually sup- 
plied by air cushions; so that by the time actual contact arrives, the 
vessel is floating among an almost solid mass of air cushions, and its 
movements will have become identical with those of the dock itself. 
As soon as a few of the cushions begin to bear against the vessel, all 
danger is past, and the float and ship both roll together, and have 
practically become one structure. When the vessel is once docked, it 
matters not how rough the water may be, so that advantage may be 
taken of natural shelter at any convenient distance from the bar, or a 
small artificial breakwater may be constructed both for the protection 
of the dock and for enabling it to raise or deposit vessels. 

There is one place for which such a ship-float is specially adapted, 
and where it might perform important services to navigation—that is, 
at the Suez Canal. With a very slight assistance from such a float 
our heaviest ironclads may pass to and fro through the canal with 
facility, as well as the largest and most deeply-laden steamers. 

This hitherto impossible feat would very greatly add to the effi- 
ciency of our large war vessels in time of war, and appears to be 
worthy of the serious attention of the Government, especially of the 
Admiralty. 

Should the problem of a sea canal through the Isthmus of Panama 
be soon attempted, the services of these useful docks would be equally 
valuable. The mere time which would be gained by bringing such a 
canal into use with shallow excavations, instead of waiting till their 
full depth could be completed, would alone be of great importance ; 
while the saving effected by their ultimate adoption would obviously be 
reckoned by millions, and might probably be sufficient to convert an 
impracticable scheme into a useful and profitable undertaking. 

I will now pass on to the second form of dock, that known as the 
Gridiron Depositing Dock. The advantage of this form of dock is, that 
it lifts the vessel completely out of water and deposits it on a staging 


1 Figs. 6, 7, 14, 16, 17, taken by permission from “ Engineering.” 
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of timber, where it is fully exposed to sun and air, and is in the most 
convenient position for cleaning, painting, and repairs. The dock is 
then ready to lift another vessel in a similar manner, so that the 
number of vessels that can be raised by a single dock is only limited 
by the extent of staging that may be provided. It is therefore 
specially adapted for large naval or commercial stations where a large 
number of vessels are likely to be under repair at one time, or for a 
naval arsenal, where it might be desired to lay up a number of gun- 
boats or other vessels in order to preserve them from the decay which 
so rapidly takes place when they are kept constantly in water. 

This form of dock is not so well suited to withstand rough weather 
as the tubular dock, and as the level of the platforms is necessarily 
fixed, it can only be used at one certain height of tide, subject to varia- 
tions of a few feet which can be adjusted by blocking, &c. Its site must 
therefore of necessity be located within a wet dock or river, or in a shel- 
tered creek or harbour where there is no great rise and fall of tide. 

The principle on which it is constructed is at once seen on refer- 
ence to Fig. 8, by which it will be observed that the body of the dock is 
not a continuous structure, but is composed of a number of pontoons or 
fingers B, B, B, across which the vessel lies. The staging on which 
the vessel is to be deposited also consists of a gridiron of timber pile- 
work, fixed at distances corresponding to the intervals between the 
pontoons, so that the pontoons can float in between the piles, and 
carry the vessel over them; on lowering the pontoons slightly the 
vessel rests on the piles, and the pontoons can be withdrawn, leaving 
the vessel on the staging, as shown in Fig. 11. The pontoons are all 
connected together at one end to a strong box girder-like structure, 
termed the side of the dock, A, A, A; the dock in fact somewhat 
resembles a comb, the girder forming the back, and the pontoons 
the teeth, as in Fig. 8.' 

The pontoons are of boiler plate, and have an oblong section, and 
are fixed at distances apart of about 3 ft. 6 in., leaving sufficient space 
for the timber piles of the stage, and for clearway. Their breadth may 
be ten or twelve feet or more; they are each divided internally into 
about six water-tight compartments, separated by iron bulkheads, 
which give strength and stiffness to the pontoon; they are also fur- 
ther strengthened within by an elaborate system of angle-iron struts, 
both horizontally and vertically, which enable them to support the 
very considerable external pressure to which they are subjected when 
fully submerged in the water. The depth of the pontoons is such as is 
demanded by the floating power of the dock, commonly from twelve to 
eighteen feet; the side of the dock, which unites them all together, 
runs the whole length of the dock, and is divided into compartments 
by bulkheads, and stiffened within by angle-irons in the same manner 
as the pontoons, or it may be constructed of vertical tubes. It con- 
tains the engines, boilers, and pumping machinery, and its function 
is not only to unite the pontoons together, but also to control the flota- 
tion of the dock when the pontoons are submerged ready to receive 

1 The Institution is indebted to the Institution of Naval Architects for a transfer 
of Figs. 8—13. 
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a vessel; its height is therefore necessarily fully double that of the 
pontoons, and when sunk to its lowest level it has a clear freeboard 
of about six feet; the top is provided with railings, and forms a con- 
venient platform, as in Figs. 9 and 10, about twelve feet broad, for 
controlling and working the dock. The cross section of the dock there- 
fore resembles the letter L, as in the Figs., and although stable enough 
when the pontoons are above water with or without a vessel upon it, 
has no tendency to retain its horizontal position when the pontoons are 
submerged, as in Fig. 9. 

This necessary condition is effected by what is called the outrigger, 
which is shown in Figs. 9 and 10. It consists of a flat-bottom, shallow, 
but very broad pontoon, which runs the whole length of the dock, 
and may be either in one or two pieces, or divided into several inde- 
pendent lengths; it is ballasted with concrete so as to float about half 
its depth in the water; the dock is connected with this by a number 
of stout booms arranged in pairs, one above and one below. Hach 
pair acts like a parallel ruler, being jointed at the one end to the back 
side of the dock, and at the other end to uprights attached to the out- 
rigger; they remain parallel at all times, and although they allow the 
dock to ascend and descend freely, they maintain it always in a hori- 
zontal position. The arrangement will be better understood by refer- 
ence to Figs. 9 and 10. Fig. 9 shows the dock lowered and a vessel 
brought into position over it ready to be raised; Fig. 10 shows the 
vessel raised on the dock, and Fig. 11 shows the vessel deposited on 
the staging. Fig. 12 shows a cradle which allows of any amount of 
shoring to meet special cases. There is no necessity to use a cradle as 
a rule, but one could be as easily used as not, should there be any pre- 
ference in the matter. 

As the outrigger is very broad and heavily ballasted, the force neces- 
sary to turn it over would be enormous, but it is not intended that 
any considerable portion of this force should ever be brought into 
operation ; the outrigger acts primarily as an indicator, and when in 
the act of docking a vessel it shows any tendency to careen over 
in either direction, it is corrected by so adjusting the valves and the 
working of the pumps as to keep it at all times level. The whole of 
the compartments in the dock (which are very numerous) are connected 
by separate pipes and valves, which are all brought to one common 
centre, under the charge of a superintendent, who is provided with a 
spirit level and a series of indicators to show the quantity of water 
in each compartment. By proper manipulation of the valves and 
pumps he has no difficulty in preserving the level position at all 
times. It may be proper to mention here that instead of connecting 
the dock and outrigger by parallel booms, an equally efficient con- 
nection may be made by vertical T-shaped irons on the outrigger 
sliding up and down in corresponding grooves on the side of the dock, 
the head of the TT being completely clasped within the groove pieces. 

The depositing dock is made in two independent halves, each com- 
plete in itself as a small dock. These halves can be arranged as in 
Fig. 13, which shows the depositing dock as adapted for lifting circular 
ironclads of large diameter, and represents the large dock now being 
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constructed for the Russian Government at Nicolaieff: this dock is 
equally adapted for receiving circular vessels or ironclads of the ordi- 
nary form. 

The blocking used on this dock is the same as that previously de- 
scribed for the tubular floating dock, that is to say, keel blocks for the 
principal weight, and bilge blocks and air cushions to support the sides 
of the vessels ; these air cushions are not so numerous as in the ship- 
float, and there are about twice as many on the outside of the pon- 
toons as on the inner side next the dock, the object being to press the 
vessel well inwards against the dock. 

As regards the question of stability, the dock may be considered in 
three principal positions, viz., at its highest floating level, at its lowest 
level, and in its intermediate positions; disregarding for the time all 
assistance given by the outrigger. 

When fully afloat, it is simply a pontoon of unusual breadth, and its 
stability is perfect ; when at its lowest position with the vessel bearing 
on it, the vessel and the side of the dock form a connected pair, any 
lateral rolling can only occur by the vessel sinking deeper in the water 
and the side of the dock rising out of it, or the reverse movement, and 
when we consider the large areas of displacement that come into play, 
we again find superabundant stability, a rolling movement is simply 
impossible. The same is true of all intermediate positions, except at the 
one critical point before pointed out, when the keel is just out of the 
water; at this point a considerable rise or fall of the vessel might take 
place without sensibly changing the area of immersion, but at this 
point the air bags come into full operation, as shown in Fig. 3, and 
their displacement with that of the blocking on the one hand, balanced 
by the side of the dock on the other, give ample margin of stability. 
One further observation on this point is necessary ; looking at the 
transverse section of the vessel and dock as shown at Fig. 10, it is 
almost impossible to avoid the feeling that the lifting power of the side 
of the dock must be so greatly in excess of that of the pontoons that 
there must be a tendency for the side to rise too fast and to throw the 
vessel off the dock, and there is no fallacy in this supposition ; such 
an effect might be easily produced if desired, but as a matter of 
practice the lifting power of the side is not brought into use, the 
pumping is all done from the pontoons ; the whole lifting power is pro- 
duced by them alone, they support the whole weight, and as they rise 
they carry up the side with them, and the water flows out by gravity 
alone, the buoyancy of the hermetically closed chambers in the side 
being only just sufficient to support its weight. 

The gridiron staging which receives the vessels when lifted, may be 
conveniently arranged along a sloping shore; no depth of water is re- 
quired beyond that sufficient to float the pontoons, although where the 
vessel is lifted and lowered there must be a depth equal tothe draught 
of the vessel plus the depth of the pontoons. The supporting piles 
may be driven as close together as is required, or may be made in 
double rows bolted together if an extra bearing be advisable; in some 
cases an iron platform might be found necessary. The dock, as before 
stated, is constructed in two halves, each complete in itself, with 
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engines, pumps, and moorings; one great advantage of this is that 
one-half may dock the other half for purposes of cleaning and repair, 
which can be effected with great facility as every part is thus made 
accessible. The rigidity of the whole structure is so great that no 
inequality of pumping could cause any sensible distortion of form, or 
any strain upon a vessel resting on the dock. In fact this never 
occurs even in the shallow pontoons used with hydraulic docks. 


We now come to the question of the places where the necessity for 
such docks would be most felt in time of war. 

In a paper read before the Royal Colonial Institute by Captain J. 
C. R. Colomb, R.M.A., in 1873, it was pointed out that the general 
defence of the empire must necessarily be based on the protection of 
certain great lines of communication with our colonies. These are :— 

1. To British North America, across the Atlantic. 

2. To the West Indies. 

3. To India, China, and Australasia, round the Cape. 

4. To Australasia and the Pacific, round Cape Horn. 

5. To India and Australasia, vid the Suez Canal. 

The bases from which these important lines would be defended 
would be, as far as possible, those which are used as commercial 
centres in time of peace, and these are divided by Captain Colomb 
into two groups, viz. :— 

Ist. Fleet-centres, provided with permanent defences, coaling sta- 
tions, and docks, capable of repairing the largest class of war vessels. 
These would include :— 

England, 

Halifax, 

Bermuda, 

Simon’s Bay, 

Bombay, 

Sydney, 

Hong Kong, 

Vancouver's Island, 
of which Simon’s Bay is at present unprovided with a dock, those at 
Vancouver's have only just been commenced. As the docks at most 
of the other stations are constructed solely for purposes of commerce, 
they would prove somewhat inefficient in time of war. 

2nd. Squadron-centres, provided with fortified coaling-stations and 
docks of smaller capacity, capable of being removed in time of peace, 
and employed at commercial ports. 

The principal stations in this class, as given by Captain Colomb, 
are :— 

Jamaica, 

St. Helena, 

Mauritius, 

Singapore, 

King George’s Sound, 
Falkland Islands, 
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of which Mauritius and Singapore only are as yet provided with 
docks. 

For Simon’s Bay, a dock capable of receiving vessels of 4,000 or 
5,000 tons would be required, and the depositing dock would pro- 
bably be the most suitable for this position, as the work to be done 
would be at all times considerable, and would be especially so in time 
of war. The depositing dock would also be the most suitable for 
Jamaica, where it would be far more than self-supporting at all times. 
At the other Squadron-centres, the tubular docks would be the best, 
as they could be removed to any position required during peace, and 
in war could be towed for use into shallows out of reach of attack. 

Jamaica is evidently one of the most important of the squadron- 
stations, and the want of docking accommodation has long been felt 
there. A few years ago, a company was formed for the purpose of 
erecting a dock there, and the greater part of the capital was sub- 
scribed in the island, but not sufficient to justify the commencement 
of the work. With a little encouragement from the British Govern- 
ment, this might, probably, be again arranged, as the estimated 
profits are very large. If a ship-canal were to be cut through the 
Isthmus of Panama, it would greatly increase the necessity for a dock 
at this station. 

As regards the cost of docking-accommodation, if we take for the 
Fleet-centres not yet supplied, a depositing dock, and three lengths of 
staging each sufficiently large to receive vessels having a dead weight 
of 6,000 tons (this would be accommodation for four vessels), and for 
the Squadron-centres a tubular dock for vessels weighing up to 4,000 
tons, the following would be, approximately, the cost of the proposed 
docks :— 





Fleet-centre. Weight of Vessel. Approximate cost. 
| eee Torre 6,000 tons £180,000 
Squadron-ceutres. = 

Oh SS ene Reenter 4,000 ,, 82.500 
PSL PEMOIGIID 5555 6. 56 os, eiecsre0'e:s: pues 4,000 ,, 82,500 
King George’s Sound ........ 4,000 ,, 82,500 
Falkland Islands .... 0 ««s 4,000 ,, 82,500 

£510,000 


Or should these docks be thought to give insufficient accommo- 
dation, let us take for the Fleet-centres a dock capable of accommo- 
dating vessels weighing as much as 10,000 tons, and for the Squadron- 
centres a dock for vessels weighing 6,000 tons, the cost \would then 
be approximately as follows :— 


Fleet-centre. Weight of Vessel. Aproximate cost. 
| er ‘ 10,000 tons £276,000 
Squadron-centres. 
RTARIOD | sclerosis aus '| scnateisiniee 6,000 __,, 121,000 
REG PENOLOIG oc5ic.a. o's 2c :wis.ciore. eine 6,000 ,, 121,000 
King George’s Sound ........ 6,000 ,, 121,000 
WRIRIGNG SEIONGS.«.0 sc ccicesisitce 6,000 _,, 121,000 


£760,000 
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Sufficient docking accommodation for these centres might, there- 
fore, be provided for about £760,000. 

We have not proposed to provide for the very heaviest war vessels 
afloat, as it is assumed these would rather be employed nearer home, 
large vessels being designed for offensive warfare rather than for the 
protection of commerce. 

Moreover, as this country would alone hold all the principal coaling 
stations in these routes, other nations would not risk their larger 
vessels in these distant stations where coal would not be obtainable; 
we should therefore have nothing to fear from the presence of any 
vessels more powerful than our own. 

In a naval war it would be essential that our main lines of commu- 
nication should be protected and provided with fortified coaling stations 
and means of repair. If through false economy there should be neglect 
of these precautions, the loss to the country would during each week of 
interrnption far exceed the whole cost of the necessary establishments. 

if these coaling and repairing stations be not provided, it is obvious 
that our costly ironclads would be powerless for continued action at 
these vast distances from England. A comparatively slight accident 
which might with proper appliances be readily repaired on the spot, 
would for the time being, practically extinguish her from the Navy- 
List, and compel her to leave her station unprotected while she would 
have to perform a tedious voyage home in a disabled state, and at the 
risk of capture from much inferior craft. 

It may be objected that the country and the colonies would not 
readily sanction the expenditure of a large sum for the provision of 
naval stations, which may possibly never be required for Imperial pur- 
poses, and there are unhappily to be found many who having lived in 
security all their lives, and having never considered to what that 
security has been due, would gladly continue to trust to the chapter of 
accidents and the forbearance of other nations; but it must be obvious 
even to these that the proper view to take of such expenditure, is to 
consider it as an insurance of the commerce protected by it, in which 
light even the most inveterate peace lovers will not object to its prin- 
ciple. ° 

The whole exports and imports of Great Britain have been estimated 
at about £655,000,000 per annum, and if we add to this the value of 
the intercolonial commerce, it is probable that the total might approach 
one thousand millions steriing per annum, irrespective of the value of 
the ships by which it is carried. By far the greater part of this would 
be dependent on the Navy for protection during war. 

It has been calculated that if we were even to lose the control of the 
Great Equatorial Mid-Atlantic routes in 23° West long.,’ as was the 
case with the United States during the cruise of the ‘“‘ Alabama,’ the 
loss to the country would be about £340,000 per diem. In comparison 
with such figures as these, the cost of protection is altogether insignifi- 
cant; but its necessity becomes imperative, and the only real-problem 

1 “The Distribution of our War Forces,’ by Capt. J.C. R. Colomb, R.M.A., 
Journal of the Royal United Service Institution, vol. xiii, p. 37 e¢ seq., January, 
1869. 
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remaining to be solved is, how to apportion the amount required most 
equitably among those who will derive the primary benefit from it. 


Before closing this paper, I should like to add a few remarks on the 
subject of an apparatus for raising sunken ships, which is shown in 
Figs. 14, 15, 16, and 17. In our old naval engagements we know it 
was & very usual thing for a great many vessels to go to the bottom, 
and I do not know that the modern system of torpedo warfare is at all 
calculated to diminish the number ; therefore it has been thought that 
it would be very desirable, if it could be managed, to regain those 
vessels, and for that purpose Mr. Standfield and myself have designed 
a form of dock suitable for lifting them. It is quite evident that if 
these vessels were simply ordinary boats there would be no hesitation 
about making a machine which would go down and pick them up with 
the greatest ease ; for if we imagine a human being of sufficient size 
to reach them with his arms, and to put his fingers underneath, he 
could lift up vessels of that size. We have endeavoured to deal with 
the sunken vessels in a similar manner, and for that purpose we have 
designed a dock, the construction of which you will understand on 
reference to the diagrams. It has within it, along each side, a number 
of hollow grapnels or clips, constructed of boiler plate, which come 
out beneath the bilges of the ship, and lay hold of it. These grapnels 
or hooks are thrust forward by the inflation of large air-bags behind 
them, Fig. 16. In using the dock, it would be floated over the vessel, 
and if the masts were above water they would be cut off a little below, 
so that the dock might pass over them. It would then be gradually 
lowered over the vessel, and if the masts and funnel are still standing 
they would pass through the openings of the dock, as in Figs. 14 
and 15. Then if there is any sand accumulated, or the vessel is to 
some extent embedded, as in Fig. 17, the sand would be thrown out 
by violently ejecting streams of water from a great number of holes ; 
by turning on a large reservoir of compressed air a tremendous swirl 
of water and sand would be made, and a clear space would be obtained, 
and a single pair of nippers would then be forced forward. Then 
the sand in another space would be driven out, and another pair of 
clips made to grip the vessel, and so on, until perhaps thirty or forty 
pairs have been adjusted, and the vessel is entirely gripped in this 
manner. Last of all, air is ejected from the dock itself, and the 
buoyancy will then be sufficient to raise the vessel to the surface, and 
in that state the dock and vessel would be towed away and deposited 
in shallow water. After an action I think it is extremely possible a 
very large number of vessels, both of the enemy’s and our own, might 
be quickly repaired and again brought into use. 

It may not be a very long distant future when it will be worth con- 
sidering whether some machine of this kind might not be a very pro- 
fitable investment, for if only two vessels were recovered it would be a 
good speculation, and if half-a-dozen were recovered it would be a 
large saving. 

The distance apart of the sides, aa, is adjustable, and also the posi- 
tions of the transverse girders, bb, in order to accommodate vessels of 
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various sizes, and with different positions of masts and funnel. The 
vertical cylinders, which contain the engines and pumping machinery, 
are never quite submerged. The sides of the dock contain passages 
for communieation all round below; the passages are lighted by large 
bull’s-eyes on the inner side, and the workers are under no pressure, 
and can therefore work speedily and effectively. 

I may add that the end air-bags bave no grapnels on them, but 
simply come up to the ends of the vessel and take exactly their shape. 
They do not grip so much as the other bags, but lift up bodily.’ 


The CHarrMAN: Iam sure we are extremely obliged to Mr. Latimer Clark for his 
interesting paper. I would ask Mr. Scott Russell to be good enough to give us any 
remarks he has to make. 

Mr. Scorr Russet1, F.R.S.: Sir, the only right I should have to say a word 
on the subject is this, that I am aware of the extent to which Mr. Clark and his 
friends have carried this subject practically of raising ships that want repairing out 
of water and putting them into places where they can conveniently have that repair. 
I also will venture to say I esteem very highly the advantage to the Government of 
the British Empire of having, at a moderate number of convenient stations on the 
ocean, places where ships belonging to the British Empire may in the first place, in 
ease of accident, have their repairs, and in the second place may have their supplies 
of fuel, and in the third place may have protection at moments when circumstances 
render them unable to protect themselves. I think these are three conditions with 
which the men who are charged with the interests of the British Empire ought to 
occupy themselves in the time of peace rather than in the time of war. As, there- 
fore, this is the time of peace as regards our own country and not yet the time of 
war, we can still occupy ourselves with this subject. Capt. Colomb has shown how 
necessary it has become to the British Empire to have points of protection and 
points of supply, and now this paper has spoken of the points of repair, where 
great advantage may be derived from possessing forethought, convenience, and accom- 
modation. With regard to the particular mode of supplying these, which Mr. Clark 
and his friends are well known to have provided very ably, I can only say that the 
experience they have had is of very great value. I have also seen in Russia other 
modes of supplying these conveniences to their fleets. I think I can see some 
gentlemen here, Englishmen, who have supplied to the Russians modes of giving 
their fleets convenient repairs in different parts of the world. I think also I have 
seer. in England methods for giving the inhabitants of other countries—Spain— 
modes of very cheaply and vasily repairing their large ships of war; I have also 
seen in France a great variety of modes by which the distant colonies are supplied 
with the means of repairing their ships. I do not think I need say any more about 
it, because I think these gentlemen are here, and we shall have the advantage of 
their knowledge. I think we cannot be too much indebted to such men as the 
Chairman and the reader of this paper for giving us all this information beforehand, 
and may I add to Capt. Colomb for his admirable papers giving us al] this warning 
beforehand, when it is most disagreeable to the English to hear it, instead of giving 
it afterhand, when it is too late to be of any use tothem. I have had a long con- 
versation this evening with a distinguished sailor and member of this Institution, 
who has told me what very great difficulty there is at the Cape of Good Hope and 
in that vicinity in obtaining proper supplies of coal, proper shelter for ships, proper 
protection, and, in case of war, proper means of repair. He has also informed me 
that in the neighbourhood of that very Cape of Good Hope there are large stores of 
coal supplied to us by nature ; that there are plentiful ports of shelter supplied to 
us by nature, and yet ships of mine have got there inte the greatest difficulties from 
want of exac sty those things which could easily be supplied to them. I say that at 
such a point, so critical to ‘the dominion of England in the East, and so critical to 





A paper on this subject was read before the Institution of Naval Architects on 
onrd March, 1877. 
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her commerce in case of difficulty, that at such places such supplies and such fore- 
sight should be wanting is a terrible imputation on the foresight and forethought of 
the Government of England. Allow me then to say, I think that docks of such a 
kind as these, that docks of such a kind as I have told you the Russians and 
Spaniards and French have provided for their harbours, are probably the very 
cheapest, most convenient, and most expeditiously provided means which the 
Government of England could supply to the great stations, which I hope the 
Government of England have already selected and have already provided with some 
of the necessary means both of defence, and of convenience, and of supply ; to those 
great stations among the colonies of the world, and to the great centres of the 
empire of England on the oceans of the world, which are to all Englishmen among 
the most important of our possessions. I think therefore we are extremely indebted 
to the reader of this paper for the light he has thrown upon the subject, and for 
having told us, and told our Government through this meeting, that if they care 
about the colonies, if they care about the commerce of England, if they care about 
the security of the Empire, if they care about providing beforehand against the 
destruction of our colonies and our commerce, they have ample means in their 
power for carrying that care into effect. 

Mr. G. B. Renntz, C.E.: I do not know that I can add very much to the infor- 
mation of the meeting, but our firm have done a good deal in the way of floating- 
docks of what Mr. Latimer Clark calls the ordinary rectangular form. The first 
form that was introduced in this country, I believe, of floating docks of iron was of 
that particular form, and they have been very successful. I do not quite agree 
with Mr. Clark as regards the particular form he proposes in what he calls the 
tubular dock, when he says the tubular form is lighter, stronger, and less costly 
than the ordinary rectangular form. We, on many occasions, have got out different 
designs for docks of a tubular form very much resembling Mr. Clark’s design, but 
we have always found that the cost has been more, in order to get the same strength 
and displacement. The new parts which I see in this arrangement are those pecu- 
liar air-bags under the ship. I do not exactly know what experience Mr. Clark has 
had in this work, but there seems to me some difficulty when the vessel is docked as 
to how the repairs could be efficiently carried out. Of course you could take the 
bags away one by one and repair at that particular place. Their forms put one in 
mind of the camels that you see in the old Dutch works used for transporting ships 
over shallows into the sea; they were very much of that form, but made of light 
wood ; pumps were applied to them ; they were pumped out and the ships lifted, 
then transported into deep water, then the water was let in and the vessel allowed to 
float. I think from what I understood from Mr. Clark that the dock at Nicolaieff 
has not yet been completed ? 

Mr. Crark: It is partly completed. 

Mr. Rennie: There has been no trial ? 

Mr. Ciark: No. 

Mr. Rennie: It seems to me that the arrangement proposed for lifting vessels by 
means of air-bags is a most ingenious one, and one would like to see it practically 
used in some way ; it is perfectly new as far as I know. I am sure all the profession 
ought to be very much indebted to Mr. Clark for bringing this subject as well as that 
of floating docks forward, for it is a very difficult, thing to persuade governments to 
spend money in floating docks. I have been looking over some letters to-day so long 
ago as 1865, when the Duke of Somerset was First Lord of the Admiralty. We 
tried to persuade his Grace to have docks in a variety of stations, and a few years 
afterwards it was eventually settled to have a dock at Bermuda. I only hope that 
Mr. Clark will be successful in bringing this prominently before the public, and in 
such a way as to persuade the public to have docks at these particular places men- 
tioned in his paper; and it seems to me that there are a great many more stations 
where they might be useful. I think Gibraltar has no docking accommodation at 
all, and there is a most suitable place for floating docks of some kind inside the new 
mole. 

Captain J.C, R. Cotoms, R.M.A.: I was in hopes somebody more competent to 
deal with the special question before the meeting than I am would have risen, but 
still I wish to make one or two remarks. I must express my very great regret that 
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there should be such a small attendance to consider a very important subject. The 
truth is, if it had been anything to take away life, if the torpedo had been the 
subject of the lecture or anything of that description, the place would have been 
full. This, however, is ® matter not only for saving human life, but for saving the 
life of the Empire, because the means of repair for our commerce, and for those 
ships which must protect it, is a most vital point. I should have thought the very 
fact of the Suez Canal, being in the title of the paper, would have induced others to 
come to listen to it. Although it is not connected with the subject before us, I 
should like to say a word with respect to telegraphs, especially as the point was 
introduced. I understand that the Royal Geographical Society are most anxious 
to run a telegraph from Alexandria to the Cape. Now, Sir, this is a Naval and 
Military Institution, and I wish to say what I think the naval and military objection 
to that plan is. It seems to me, as the lecturer has mentioned, that the im- 
portance of our holding the South Pacific, that the maintenance of the two great 
routes round the two great Capes, is a matter of the most vital importance to the 
British Empire, and therefore any point in that ocean is a matter of great strategic 
value. If a line of telegraph is to run from Alexandria down the East Coast of Africa 
and through the Bush, it is open to this objection, that we leave St. Helena, one of 
the most vital spots, wholly without telegraphic communication; therefore, as a 
naval and military question, you must double your telegraph line. There is another 
strategic objection to that plan, I think, which is this, that if a line is carried, as 


proposed by the Royal Geographical Society, from Alexandria down through the - 


Bush, without entering imto any question of how it is to be maintained through a 
very barbarous country, I think for another strategic reason it is bad, and I mention 
it here, namely, that we are putting all our telegraph eggs into the basket of the 
Mediterranean, and a force operating at Alexandria cutting one cable will cut all, 
and you therefore do the very thing you do not want to do—you mix up your Cape 
arrangements with your Suez Canal arrangements, and the true value of the Cape 
route is as an alternative route. Therefore, I do wish to draw public attention to 
that fact, for I hope in dealing with a telegraph line to the Cape they will pay some 
little attention to the strategical, naval, and military importance of connecting a 
station like St. Helena with the Cape by telegraph and by an alternative route. 

Mr. Scotr RussEtL: Have we not a St. Helena-Cape-telegraph route at present ? 

Captain Cotoms: No; you might lose five ships out of six there, and you would 
not know it till chance brought you word by steamer. With regard to the particular 
subject before us, the Ship Canal at Panama, I wish to mention that to my certain 
knowledge along that coast there are many rivers in which, if you could only get 
over the bar, there is a great depth of water for many miles, and therefore at that 
point these docks would create a great naval power, and might render fortifications 
in some places almost unnecessary. I heartily concur in what the lecturer has stated 
with regard to the unlikelihood of other nations risking their large vessels very far 
away from the waters of Europe if we hold the coaling stations ; but it must be re- 
membered that a coaling-place like Rio, being neutral, involves our sending in war 
large vessels as a fleet of observation to check the probability of other vessels getting 
coals there. With regard to the question of he English Government spending 
money, I would really like to have recorded in the discussion the apparent ignorance 
there is with regard to the enormous development of our commerce. Between 1866 
and 1875 inclusive, the value of the imperial commerce has increased, that is the 
value of imports and exports only, by 120 millions a-year—that is to say it is 120 
millions more in 1875 than in 1866. Supposing, therefore, as an engineering point, 
on which of course I am incapable of speaking, that these docks are effective and 
efficient, I ask anybody, is it not worth while to make ourselves safe, even at the cost 
of a million or two, where our commerce is increasing at that rate, and, as the 
lecturer has pointed out, the value of our imperial commerce has approached 
£1,000,000,000. And we are not going to stop at 1,000 millions, because if trade 
declines in England, the Colonies are developing. For instance, at Cape Colony in 
1871 the imports and exports were 6 millions; but in 1874 they were 10 millions. 
Then in New South Wales in 1870 it was 15 millions a-year, and in 1875 it is 
27 millions. Now with regard to the particular point of the places for docks. We 
have a dock at Bermuda, and it was pointed out in this Institution by Sir William 
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Hall that it was the very worst place to have a dock. The dock is only 333 feet 
long ; it would not take the “ Warrior” or the “ Inconstant.” The French have 
the best dock in the West Indies, (and their possessions bear no comparison to ours ;) 
for at Martinique they have a dock 420 feet long, whereas we have none except at 
Bermuda. 

Mr. Rennie: A stone dock ? 

Captain Cotoms: I know it is a first-rate dock, for I have spoken with French 
Officers who have been there, and they tell me they can dock vessels of 400 feet long. 
I won’t take all the great lines of communication, but when we consider that round 
the great bastion of the world, the Cape, there is no dock, I must say that whatever 
the expenses might be, we are bound to make one, and, therefore, any invention that 
will make us a dock more cheaply is of course most valuable, and should receive the 
attention of the Government. We have no dock, the whole way from Sydney, a 
distance of 13,000 miles. At Malta we have three docks, and an hydraulic lift ; the 
longest dock is 468 feet in length, and 32} deep. The next best dock is at Con- 
stantinople. At Suez there is a dock 415 feet long, and at Alexandria one 235 feet 
long. At Bombay we have nine docks. We have numbers of docks on one particular 
line, but we are leaving our other lines without any docks at all. The reason is that 
public opinion will look no further than Europe, and we shall be very much 
astonished to find some day that other powers are not confining their attention to 
Europe, and that we shall have to fight for everything everywhere that belongs to us, 
and that if we have not these docks, these means of repair, and our coaling depdts 
defended, I do not know what is to become of the British empire. For, let our 
Officers be ever so able, and our ships ever so splendid, I cannot see how on earth the 
British Fleet is to keep the sea. May I allude to one more point to show how little 
warning we take. If we turn to the Select Committee’s report of the Army before 
Sebastopol, we find such a thing happened as this. We find the Admiral writing 
home in these words: “'The departure of the expedition for the Crimea and the 
“ whole military forces affords me leisure to represent to the Lords Commissioners of 
“the Admiralty the very great want of a receiving ship at Constantinople for in- 
“ valids and supernumeraries, with an experienced master, surgeon, a sergeant’s 
“ guard of marines, three good warrant Officers, and a small gang of artificers and 
“ mechanics * * * Had I a small body of English workmen at my disposal 
“under proper supervision, great delay and expense might be avoided.” This 
letter was dated 8th September, 1854. Now what happened? We were then en- 
gaged in a great war, and we naturally required on the spot the means of repairing 
our ships. The minute made by the Board on that application of Admiral Boxer’s 
was as follows :-—‘ Inform the Admiral that the service being temporary, the Board 
“ are not prepared to send out a receiving ship with such an establishment.” Then on 
the 20th of November Admiral Boxer again writes: “The Turkish authorities at 
“my request * * * placed at my disposal a large range of buildings * * * 
“as a depdt for naval stores and provisions. I begto report * * * Having 
“ constant demands on me to repair ships of war and transports * * and being 
“ without resources of any kind, I consider the present moment, as the late lament- 
“ able loss of ships in the Crimea will throw all the necessary repairs on me, « fitting 
“ opportunity to respectfully recall their Lordships’ earnest attention to my letter of 
© 8th September last.” In the end it was granted. But, if we do such thing: ear 
home in the way of neglecting to provide means of repair, what may we not expect 
to happen on distant seas ? 

Mr. Scorr Russert: I thought probably the reader of the paper would havé 
called our attention to a subject of very great importance, namely, the sending out 
along with the imperial fleet to some of the stations far away from home, a sort of 
portable sailing or steam dock, or if you like a sort of mother of the fleet, which 
mother of the fleet should accompany the fleet and take into it the smaller ships for 
the purpose of repair. I believe that such things have been designed. I know that I 
myself have had some communications on this subject, but possibly the Messrs. Rennie, 
who have their representative here, may know about it better than I do. It is very 
important, and if they will give us suci: information as they have, we shall be much 
obliged to them. 

Mr. Rennie: In answer to Mr. Scott Russell, I may say that self-propelling, 
3R2 











774 ON THE EMPLOYMENT OF CLARK AND STANFIELD’S 


movable, floating docks have been proposed on more than one occasion by ourselves. 
That is to make a dock of such a form as could be propelled through the water, and 
at the same time accompany the fleet, and dock them at any convenient place. I do 
not think it would be a very advisable thing to dock a vessel at sea except in calm 
weather ; the rolling of a ship would of course be very detrimental to a vessel in 
dock. It is very probable, even with a slight swell, that those cushions that 
Mr. Clark mentioned to-day might be serviceable. The great difficulty in that kind 
of dock has always been to get the means of propelling them properly. For in- 
stance, you see there a drawing on the wall of a very large structure with two little 
propellers behind it; Ido not think they would be of much advantage in keeping 
such a structure as that in company with a fleet. The power might perhaps be just 
enough to move them slowly from one port to another, but I am afraid the great 
difficulty is to get a propelling force of sufficient power to give sufficient speed to 
be of much service. 

Mr. Scorr RussEtL: Perhaps towing might help. 

Mr. Rennte: Towing is a very slow process, and would vequire very large tugs. 
As far as I know, I do not think such a dock has ever actually been made. 

Mr. Strerine Lacon: We have in the chair the author of what I may call the 
alternative route, and during this session we have had the honour of having Sir 
Garnet Wolsley in the chair, who has been called from the War Office to become a 
member of the Indian Council. He told us that the Council had, by authority, taken 
into consideration our communications with India. It is not a question of whether 
the Suez Canal can be blocked up by a ship being sunk in the channel, but half a 
dozen black fellows coming from any place over the desert, each with a pound of 
dynamite on his shoulder, and depositing it on the bank of the canal, and exploding it, 
can block up the canal at any moment along that extent of 90 miles. But what 
astonished me still more to hear in this Institution was this: that the power of 
England is not sufficient to blockade the Bosphorus, and Sir Garnet Wolsley is your 
authority. And you are not able to blockade Port Said. Why? Because in your 
wisdom you have given up the Ionian Islands, and your nearest coaling station to the 
Bosphorus is Malta, which is a thousand miles off. Therefore I say how important 
it is for us to have what Mr. Donald Currie has very properly named an “ alternative 
“route.” I hope Mr. Donald Currie will give us some information with regard to 
what has been said in this Institution by a Member of the Cape Parliament and a 
Member of the Natal Senate, both gentlemen telling us that whatever the mother 
country will do will be seconded by the Colonies to the best of their ability. With 
regard to the graving docks at Simon’s Bay, there cannot be a difference of opinion 
upon such a subject. I also wish to ask, with reference to the statement made by 
the gentleman from Natal, that within 140 miles of the capital of Natal, they have 
an unlimited supply of coal, superior to any steam coal in England, what does it 
mean? Natal half-way to India, half-way to New Zealand, half-way to Australia! 
But I believe there is a drawback. The coast of Natal is 2 most inhospitable coast, 
but perhaps Mr. Currie will tell us whether colliers can enter the harbours at Durban 
and elsewhere, and whether it is possible, if a single line of rail was made, to bring 
steam coal down to the coast, whether small colliers could carry it at no great distance 
to the fortified harbour and graving docks which I hope we shall soon see at Simon’s 
Bay. 

Captain Mactiear, R.N.: I should like to ask one or two questions bearing upon 
this point. One is as to the lasting powers of the dock, which must enter very much 
into the expense, for all these things do come very much to a question of expense. 
The figures given by Mr. Clark, amounting altogether to three-quarters of a million, 
are very small indeed, and even if they were double, regarded as an insurance of our 
fleet all over the world, it would be well expended. But I should like to know 
whether this amount represents the total cost, and how these docks will last. We 
know in a graving dock, after the first outlay, there is very little cost beyond the 
working expenses. But these floating docks, I take it, would from their exposed 


position, have constantly to be looked to. Though, even if so, I say that no money 
could be so well expended. During the last few days an occurrence has taken place 
which will throw a little light upon the arguments put forward here. 
been told that in the very last part of the world where we could have expected to 
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find a naval engagement, two of Her Majesty’s ships have been engaged. If any 
day last week we had been asked where we would expect the news of the next naval 
engagement to come from, the very last place we should have thought of would 
have been Peru, and yet suddenly we have a telegram to say that the two bestghips 
on the station have gone out and engaged a rebel ironclad. Supposing that the men 
who manned that rebel or pirate had fought their ironclad successfully, it is quite 
possible our two best ships in the Pacific might now be hors de combat, and I should 
like to know what means there are of repairing them. There is only the dock at 
Valparaiso, and I do not know whether the “Shah” can get into that dock ; at all 
events that dock is not our own, and the whole of Peru might be in the hands of 
the enemy. In that case there is hardly any place where our ships could be repaired. 
Eastward of the Cape, Melbourne, perhaps, has the best dock, and there is also a 
dock at Hong Kong. No one knows better than Mr. Donald Currie what we have 
at the Cape, and the great necessity for a dock there, the turning point of our com- 
munications with the East. One word about the telegraph cable, of which I have 
heard for the first time to-night, and with regard to the route to be pursued. There 
is a misapprehension, I think, about the difficulty of picking up a cable. A cable 
can be picked up anywhere. Of course the shallower the water, and closer in shore, 
the easier, but I do not think there can be the slightest difficulty about vessels 
picking up Atlantic cables anywhere in mid ocean. As far as these lines to the Cape 
go, I should most certainly say from what I know of the Atlantic, that the West 
Coast of Africa would be the best for the telegraph route ; taking in the different 
West Coast colonies, and their communication with St. Vincent, Ascension, St. Helena, 
and the Cape, it will be by far the most profitable, and also offer the best security for 
laying down the cable. No doubt the Royal Geographical Society have some reason 
for their opinion, but I think the route that they propose would be a very dangerous 
one, as it is thickly studded with coral. 

Mr. Scorr Russktt: The West Coast would be not only the easiest route to lay 
the cable, but possibly the casiest on which to protect it after it was laid. 

Captain Cotomp: I should like to add that the slip at Melbourne is a slip 
720 feet long, and capable of taking in 2 vessel of 2,000 tons. 

Captain Mactear: | know the graving dock will take in the “ Nelson,” and the 
ironclads they have there, and they say it will take in our largest ironclads, but I do 
not know whether it will. 

Captain Burcess: I should like to ask if Mr. Latimer Clark has had any expe- 
rience with regard to the india-rubber cushions, because I think we have been told 
in this Institution, that india-rubber is very apt to become deteriorated by sea-water ; 
perhaps Mr. Clark will kindly tell us that. 

Mr. Latimer Ciark: Mr. Rennie made some observations of a technical nature, 
as to the relative advantages of the tubular and the square form, which it would be 
impossible for us to discuss with any advantage at this late hour, and in the pre- 
sence of a meeting like this. He also alluded to the question of the air-bags, which, 
as he stated, resembled camels. I believe the idea came very much from camels. 
The Russian Government have used these bags very extensively, and still do so. 
Quite recently Mr. Standfield saw them using a single large bag 60 feet square, 
having a vessel with her fore-foot upon it high and dry out of water. They have 
long been in the habit of using them, and, as far as I could learn from Admiral 
Popoff and other Russian officers, they last extremely well, especially under water. 
In fact it surprised Mr. Standfield to see how roughly they used them, and yet how 
well they appeared to last. As regards my not having suggested Gibraltar as a 
station, I simply followed Captain Colomb’s paper in giving the stations at which 
he thought docks should be established. I should like it to be understood in 
indicating the small screws behind the shallow-water-ship-float, that there was 
not the smallest idea that the dock should ever perform ocean voyages, or attempt 
to gain any high speed. I stated in the paper that the screws were simply intended 
to move the dock and vessel from place to place at a moderate speed. With respect 
to the questions of cost, and of wear and tear, the cost has been estimated in a 
rough manner, it being intended that the depositing dock should be provided with 
stages enough for docking three vessels at once, thus including itself, making it equal 
to four docks ; and with respect to the wear and tear, I think the durability would 
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be about the same as that of an ordinary vessel, that is to say, it would only 
require painting and cleaning occasionally. There is an arrangement by which every 
part is accessible, and it can be painted as easily as an ordinary vessel, and therefore 
I say the duration of these docks would be about the same as that of a ship. 

Mr. Scorr Russgrx1: A ship well built and well taken care of is nearly as good 
after twenty years’ service as when she first started. 

Mr. Latmer-Crarxk : As to picking up cables, what I said in the paper was that 
it was desirable that we should not indicate the exact position where cables were 
laid, because there might be a variation of 2 great many miles in the route of a deep 
sea cable without materially increasing its length, and if the enemy did not know 
where the cable was laid, but only knew generally that it went, say from Valentia 
to New York, they would have very great difficulty in finding it; but if they knew 
its exact position, of course its destruction is an operation of the simplest cha- 
racter. 

The CHAIRMAN in summing up said that it was all-important in the arrangement 
of graving docks or floating docks to have them made in good time, and not to wait, 
until an emergency arose. In war, the want of suitable preparations had lost 
emperors their crowns, and in the present age it was more than ever necessary to 
have facilities in naval warfare. With regard to the expense of these proposed 
floating docks, Mr. Clark had informed him that the expense would be about as 
great as for graving docks, and he thought that while the floating dock would suit in 
certain places, the well built solid stone graving dock was more suitable and advan- 
tageous generally. He did not see how a floating dock could follow the fleet, as the 
vessels would be hindered in their speed. The Chairman then explained that in the 
Cape Colony there was only one port with docks, Cape Town, and showed the neces- 
sity for some establishment, permanent or floating, at Simon’s Bay, and concluded 
dy thanking Mr. Clark for his paper, in the name of the members present. 
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Monday, March 26, 1877. 
Rear-ApmiraL JASPER H. SELWYN in the Chair. 


ON RECENT IMPORTANT ECONOMIES IN THE USE OF 
FUEL FOR WORKING STEAM-ENGINES, AS ACCOM- 
PLISHED BY THE PERKINS’ SYSTEM. 


y By Mr. Lortus Perkins, C.E. 





As a prelude to the paper | am about to read, | desire to give my very 
sincere thanks to your Council, to whose courteous invitation I owe 
this opportunity of explaining the system of boilers and engines which 
enable me to use steam more economically than hitherto. In address- 
ing myself to the members of the Royal United Service Institution I 
feel that I have the advantage of courting the enquiry of men, both 
practical and scientific, desirous of progress, and who are able and 
willing to give an impartial hearing. Such an occasion but seldom 
offers itself to an inventor, ‘who but usually finds himself prejudged 
“as a disturber of vested interests or official repose,” and whilst pro- 
fiting by it, I hope you will see that the subject-matter is of sufficient 
importance to merit attention, and that you will thoroughly discuss 
} and ventilate it. As I may unwittingly be guilty of errors both of 
omission and commission, I, therefore, in advance desire to express my 
readiness to give explanations and reply to any questions which 
members may feel disposed to ask. 
Bred in the family belief that in the use of high-pressures must be 
sought any very material improvement of the steam engine, I have 
persistently had this end in view, and for years have been perfecting 
the system I am about to explain. 

Starting many years back with a boiler proved to a ton to the inch, 
with working pressures of from 500 lbs. to 2,000 Ibs. to the inch, I 
proceeded to experiment on and consolidate the connections with the 
engine. 
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I then designed several systems of compounding till successful, and 
introduced new systems of jacketing. 

The use of distilled fresh water in the boilers obliged me to devise a 
new description of surface-condenser, in which I was much aided by 
Professor Williamson. 

The exceptional pressures worked to, necessitated fresh devices for 
the valve arrangements, for the packing of glands, and these and many 
other details caused me much trouble and delay. 

The cutting of the cylinders, so general at high-pressures, threatened 
to become an insuperable obstacle to a practical success, but by dint of 
research, I fortunately found a compound anti-friction metal, which 
relieved me of all further anxiety on this score. 

By the use of this metal and a new system of piston I devised, its 
effective action in the cylinder was secured, with complete absence of 
cutting, and yet requiring no lubrication. 

These represent the main features of my system, they are pro- 
tected by many patents, over which I have spent many years and mach 
money. 

The system az it is at present, has been some years in practical work, 
and has fairly satisfied my expectations. 

Had I but prejudices to overcome, I should feel very confident of its 
early and general introduction, but in the vast field which steam-engines 
occupy, with millions of money invested in their manufacture, the dis- 
position to discourage all inventions likely to disturb the even course 
of trade becomes actively hostile against so radical a change as the one 
I desire to introduce. 

In making these remarks, it is not my purpose to expose my griev- 
ances, but to some extent, to explain away the natural query, ‘ How 
‘a system which claims so much, and can be practically tested, is 
“ not extensively adopted ?” 

I will now proceed to explain as clearly as I am able, and more in 
detail, the separate features of the system, in aid of which T have had 
prepared the different diagrams now hanging on the walls. 

I will commence with the boiler, in the construction of which I have 
but followed the steps of my father and grandfather, both using steam 
at high pressures—the one for his steam gun, the other for his heat- 
ing apparatus. 

Figs. 1 and 2 on the diagrams, show the construction of the boiler 
or steam generator. The horizontal tubes are 2} inches internal, and 
3 inches external diameter, excepting the steam collecting tube, which 
is 4 inches internal, and 54 inches external diameter. 

The horizontal tubes, being welded up at each end half inch thick, 
are connected by small vertical tubes } inch internal, and 1,5; inches 
external diameter. 

The fire-box is formed of tubes bent into a rectangular shape, 
placed at a distance of 1? inches apart, and connected by numerous 
small vertical tubes. 

The body of the boiler is made of a number of vertical sections 
composed each of eleven tubes, connected at either end by a vertical 
tube; these sections are connected at both ends by a vertical tube to 
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the top ring of the fire-box, and by another to the steam-collecting 
tube. 

The whole of the boiler is surrounded by a double casing of thin 
sheet-iron, filled up with vegetable black to avoid loss of heat. Every 
tube is separately proved by hydraulic pressure to 4,000 Ibs. on the 
square inch, and the boiler complete to 2,000 lbs., this pressure re- 
maining on for some hours. 

Tubes of the same sizes and description have been used by me for 
many years, for other purposes, at a constant working steam pressure 
of 2,000 lbs. on the square inch. These boilers, or tubes, when worked 
under the conditions of the system, show no perceptible deterioration 
after many years’ use. 

This statement you may see confirmed in the Report of the Admi- 
ralty Boiler Committee of the 19th of September, 1874, when, at 
their request, I cut open a boiler that had been thirteen years at 
work; the Committee took several sections therefrom for record, 
which have been kindly lent to me, and are now on the table for the 
inspection of the members. 

The facts recently brought to light by the distinguished chemist, 
Professor Barff, of the formation of black or magnetic oxide on iron 
exposed to high temperatures in the presence of steam may possibly 
explain the non-corrosion of my boilers. 

The report of the Boiler Committee mentioned above was presented 
to Parliament, on the motion of Mr. Cawley, on the 3rd of May, 
1875, and ordered to be printed on the 11th of May in the same year. 
Thinking some members might be pleased to read the report, I have 
brought a few copies with me which are now on the table. (See 
Appendix A.) 

It will be observed, that the form of construction of this boiler, 
admits of almost any area of grate surface, as the boiler can be made 
broad and low without interfering with its useful action; fuel can, 
therefore, be consumed as slowly or rapidly as might be deemed ex- 
pedient. By preference, I employ a moderately slow combustion, 
with natural draught. 

As it takes practically the same amount of fuel to make steam of 
one or one thousand pounds, and as the higher the pressure the 
greater the effective expansion, consequently the greater the economy. 

This axiom I have always had in view, in constructing a boiler of 
such strength as to safely contain steam at sufficiently high pressure 
to admit of effective expansion. 

A convenience practical gentlemen present can readily appreciate, 
is the use of the same boiler, both as to size and power, for every class 
of ship. They may simply be more or less in number but of precisely 
similar design ; all parts can be interchangable, and ships on distant 
stations could draw as required from depdts or consorts, separate parts 
or complete boilers. These could be fitted up either in harbour or at 
sea without the necessity of opening up the ships, or even disturbing 
so much as a plank of their structure. 


I shall now make a few remarks as to feed-water for boilers. Here- 
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tofore it has been the custom in marine engines with surface-con- 
densers, to supply the boilers with sea water or the products of sea 
water ; and difficulties have arisen with the boilers and parts of the 
engines from rapid deterioration of the exposed metal in both the 
steam and water spaces. From what cause this deterioration arises 
has not been hitherto satisfactorily explained, and no efficient remedy 
has yet been applied. Many plans have been resorted to, and the 
one generally adopted is to create by varied means a protective scale 
on the exposed surfaces. 

In the Perkins’ system the boilers are supplied with fresh water, 
and no scale is formed. 

The whole of the machinery is constructed to avoid all loss of 
water, and a suitable reserve is carried to make good any waste that 
does occur. Practically it has been found that this waste can be 
reduced to so small a quantity, that the stowage of the necessary 
reserve is not attended with any material inconvenience. 

The water before passing into the boiler is evaporated in the dis- 
tilling apparatus, marked Fig. 3; it then passes into the condenser, 
Fig. 4, and to the hot well, thence to the boiler. The exhaust steam 
from the engine is condensed, and the original supply of feed water is 
thus returned and used over and over again. From time to time only 
is it supplemented by what may be required to repair the small loss 
by waste. 

No deleterious matter that will injure the iron or create a deposit 
on the surfaces can enter the steam or water spaces; they remain in 
their primitive condition, and their efficiency 1s in no way or at any 
time, during the life of the ship and engines, impaired either in 
strength or efficiency. 

The immediate economic results, though not more interesting, are 
more striking when it is observed that by the use of this system of 
steam machinery, the Royal Navy alone would save at the least 50 per 
cent. per annum in the cost of its fuel. 


I will now draw your attention to the engine, and by the diagram, 
Fig. 5, you will see the arrangements by which we deal with the high- 
pressure steam contained in the boiler in order to obtain from it the 
greatest amount of useful work. 

A is a single-acting high-pressure cylinder. 

B is a single-acting cylinder of four times the capacity of A. 

C is a double-acting cylinder of four times the capacity of B. 

D and E are two pistons on the same rod, working in the cylinders 
A and B. 

The course of the steam is as follows:—The steam enters A at 
250 Ibs. pressure and cuts off at half stroke; at the termination of 
the stroke it expands into the bottom-end of cylinder B, making the 
return stroke; it then expands into the opposite end of cylinder B, 
which is in direct communication with the valve-box of cylinder C. 
This latter is double-acting, and is arranged to cut off at about quarter 
stroke, and exhaust into the condenser after the steam has expanded 
32 times. 
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All the cylinders are jacketed with wrought iron tubes, as shown 
in the diagrams. They are cast in the metal and filled with steam 
direct from the boiler, the condensed water drained from the jackets 
being conveyed direct to the hot well. 

The whole of the cylinders, valve-boxes, &c., are surrounded with a 
double case of thin sheet iron, filled in with vegetable black, to prevent 
the escape of heat and, at the same time, to keep the unjacketed 
parts at a high temperature. 

The ordinary mode of packing the pistons I found unsatisfactory, 
when working these high-pressures with great expansion, and I was 
driven to devise the compound piston, as shown in the cylinder draw- 
ing at D, E, and F, and by the sample piston on the table. 

The liability in compound engines, of the cylinders being scored or 
cut by the pistons is a source of danger, effectively remedied through 
the use of my compound metal, of which the piston rings are 
made. 

I have a number of cylinders, which have been several years at 
work ; they have been frequently opened, and show no signs of wear, 
the wear taking place on the rings only, which have to be renewed as 
occasion requires. 

This metal has been used by several independent makers, with 
uniform success. 

The certificates, in contirmation, I have laid on the table (see 
Appendix B). One is from the well-known constructors, Messrs. 
Thornycroft, who state ‘it is a splendid material for piston rings, as 
‘* there is no chance of the cylinders being scored when it is in use; 
‘we supplied it for the piston rings of the torpedo vessels we deli- 
‘ vered Jately to the French Government, and found we could run the 
“two hours’ trial easily, at the rate of about 430 revolutions per 
** minute, and without using any oil or grease in the cylinders.” 

The use of the metal, as shown, saves the cylinders, and, at the 
same time, is of a nature requiring no lubrication ; a material service, 
as with the temperature of the cylinders raised by the jacketing to 
abont 450 degrees, and, with the high-pressure of the steam, the use of 
lubricants might have been attended with difficulty. 

The piston as devised effectively prevents leakage ; and it is suitable 
for low as well as for high-pressures. 

There are many details connected with the minor fittings which 
have had to be worked out and mastered, in order to achieve the 
practical results now attained; but I fear I may be thought tedious 
by entering into them, and will proceed to explain the surface con- 
denser, which is shown in drawing (Fig. 4). It is constructed in such 
a manner as to be absolutely tight, so as to ensure that the condens- 
ing water shall not find its way to or mix with the water from the 
condensed steam. It is composed of a number of straight tubes, t inch 
internai and 1,°, inches external diameter, welded up at one end and 
fixed securely in a tube-plate at the other end, and fitted with an 
internal tube open at either end, one being fixed in a division-plate 
to cause the water to circulate to the extreme end of the tube. The 
course of the circulating water is marked on the drawing by arrows, 
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to show the direction of the current. The whole of the tubes are 
galvanized, both inside and out. 

Connected with the surface-condenser is a small independent engine 
to work the air, circulating, and feed-pumps, the motive power being 
supplied direct from the main boilers. The whole steam power is thus 
rendered available should it be required at any moment to drive the 
main engines, and as all steam escaping from the safety valve, &c., &c., 
is carried to the condenser, it does away with any necessity for checking 
the fires. 

Diagram Fig. 3 shows a small still, worked by « steam coil; this 
coil is fed direct from the boiler, and the condensed water from it 
passes to the hot well in the same manner as the drainage from the 
cylinder steam-jackets. The water required to replenish waste is 
passed from the reserve tank into the still, and by means of the coil 
it is evaporated and passes into the condenser in the shape of steam, 
where it is condensed and added to the feed supply. 

A duplicate apparatus forms part of the equipment of a sea-going 
ship, to furnish steam from sea water, for blowing the steam whistle, 
and for all other purposes where steam is allowed to go to waste, or 
escape into the open air, and also for supplying distilled water for the 
use of the crew. This can be worked at any suitable pressure. 

On reference to the diagrams Fig. 6, the calculated indicated power 
shows about 1 lb. of coal per horse-power per hour. The diagrams 
of the high and medium pressures are from the actual working results 
of the steamer “ Filga.” Compared with the engines in general use, 
these diagrams will, I trust, be found interesting; they are not, how- 
ever, satisfactory to my mind, as I have no doubt that by the use of 
my most recent improvements, more especially the piston, diagrams 
showing greater economy could be produced. 

It may be remarked that the indicated diagrams by this system can 
be taken as normal diagrams. They should not vary so lomg as the 
engine is maintained in fair working order, as the boilers are always 
able to support the maximum pressure without risk. 

It will not, I hope, be considered invidious, if I compare this result 
with that of the steam-engines of one of our most recent ironclads. 
viz., the ‘‘ Alexandra,” which, if reported correctly in the Times of the 
3rd of March, burnt 2} lbs.’ of coal per indicated horse-power per hour 
on her six hours’ trial trip. 

The “ Alexandra” may, I believe, be taken as representing a type 
above the average of Her Majesty’s ships of war, as regards economy 
of fuel, and would no doubt compare favourably in this respect with 
our merchant steamers; but I think there are many here present who 
must see that if the “Alexandra” were fitted with the boilers and 
engines I have been describing, consuming 1 Ib. of coal per indicated 
horse-power per hour in place of 24 lbs., her effective power as a war 
ship would be greatly enhanced ; and this, it may be observed, at no 
greater outlay of money in her construction. 

This question of economy of fuel is equally important both to the 
Royal and the Mercantile Navy. 

' For further particulars see Appendix C at the end of the discussion. 
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At a recent meeting of this Institution, the “ Alexandra,” when 
steaming 13 knots per hour, was stated to consume 200 tons of coal 
per diem, with stowage only for 750 tons. Thus after steaming full 
speed for less than four days and 1,250 knots, this costly ship must 
become comparatively helpless. 

Presuming such vessels represent the Navy of the future, the system 
which by your favour I have described, would at all events prolong 
their active powers by more than double the time and distance. 

Reading my paper in this Institution I have concluded especially to 
address my remarks to the bearing of the system on Her Majesty’s 
Navy, and I shall not here enter into the question of the mercantile 
marine, where, however, the advantages would, I conceive, be equally 
striking, though not exactly on the same grounds. 

If it be admitted, as I believe it must be, by all who will take the 
trouble themselves to investigate the subject, that my boilers are at 
least as long lived as the ships, and that they are safe from explosions 
of a destructive character, and that they can be made easily inter- 
changeable throughout the entire Navy, then it would show that the 
enormous cost of renewal of boilers every few years, with the conse- 
quent loss of the ship’s services during the necessary demurrage, 
would be entirely saved, that the opening up of the ship’s decks would 
be avoided, whilst with complete security against explosion, the ship’s 
commanding officer would have always under his control the maximum 
pressure the engine could support. 

Whilst summing up these direct advantages of the system, I am 
desirous of calling the attention of gentlemen present, who may be 
called on to command Her Majesty’s ships in time of war, to what 
I term “ reserve of power.” Due prominence has not, I think, been 
hitherto given to this property, by which I mean “ the margin between 
“‘ the normal working power of the boilers, and the utmost power they 
“are able to exert with safety.” It is controlled by the maximum 
pressure of the boilers and their capacity for rapidly generating in- 
creased volumes of steam, and by the strength of the working parts of 
the engine. 

Vessels of war fitted with the most recent compound engines and 
boilers, such as in the “‘ Alexandra,’ when quite new, can probably work 
up to 70 lbs. pressure on the square inch with safety, but it would not 
be deemed prudent to raise the pressure much above this point. 

As these boilers very rapidly decay, this pressure of 70 Ibs. would 
soon be deemed unsafe and have to be lowered. 

Such boilers may be said to have practically no ‘‘ reserve of power ”’ 
as the 70 lbs. pressure at the trial-trips speedily falls to 50 Ibs., and 
the possible loss of crew and vessel would be the consequence of 
reverting to the original pressures. 

With vessels of war fitted with boilers on my system working ata 
permanent pressure of 350 lbs. on the square inch, the margin of 
‘* reserve of power’”’ may be taken as not less than a working pres- 
sure of 800 lbs. on the square inch, and even then there would still 
remain a margin of safety many times greater than that of the present 
type of boilers when new at 70 lbs. on the square inch. 
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The Perkins’ system is worked in its normal condition with natural 
draught, but on emergency with the aid of the steam-blast, a pressure 
of 500, 600, or 800 Ibs. on the square inch could be quickly attained ; 
as the boilers do not deteriorate by use or age, this reserve of power 
may be called upon at any moment in the life of the ship at the sole 
cost of extra fuel. 

The reserve of power allows a commander to bring on or avoid an 
engagement, to elude or overhaul an enemy as desired. It gives extra 
velocity to a ship, makes her more handy, and would enable her com- 
mander to chose the positions most favourable for the use of her 
aggressive or defensive powers. 

I trust, that in laying so much stress on the value of this property 
for combative purposes, I may not be considered over sanguine, and 
it will give me great pleasure to hear the opinions of some of the 
gentlemen present whose duty it may be to take Her Majesty’s ships 
into action. 

My boilers, though indestructible in fair ordinary usage, may, of 
course, come to grief by the enemy’s projectiles during an engagement. 
The vessel, however, would not be directly endangered, and the small 
amount of steam stored in the boiler would escape up the funnel 
without explosion in the ordinary sense of the word, and without 
filling the engine-room and stoke-room. By employing some extra 
pressure in the remaining boilers, the speed of the ship could be readily 
recovered and maintained. 

Should the damage done to the boiler be only slight and a few tubes 
only broken or displaced, the boiler could be repaired at sea without 
having to return to port ; or, if spare parts were carried, an entirely 
new boiler might be fitted up with equal facility at sea. 

A very prevalent evil, which hitherto I have not mentioned, is that 
of priming ; its very serious inconveniences are so well known that it 


is needless I should dwell upon them. My purpose in calling your 
attention to it, is to state the complete immunity from it by the use of 


my system. I say advisedly *‘ complete immunity,” as I have never had 
a single instance of priming under any condition of working. 

I may here mention a rather crucial test now going on at my 
works at Seaford Street, Regent Square, where a 50 indicated horse- 
power stationary engine is working itself by a main steam-pipe but 
one-eighth of an inch in diameter. If there were the least priming 
the even working of the engine would at once be interfered with. 

This diminutive steam-pipe (some samples of which are on the table) 
I may add, not only turns the engine but also supplies the jackets. 

Should any gentlemen present be desirous of inspecting this engine, 
T shall have much pleasure in showing it. Some have already seen it, 
and I am sure they will confirm my statement. 

The question of fuel I have, I believe, sufficiently explained. Its 
importance in warfare must be immense, and a reduction of 50 per 
cent. in coal should nearly double the efficiency of the Fleet. 

I cannot conclude better, I think, than by recalling the expression 
of one of Her Majesty’s Ministers (Mr. Gathorne Hardy), when pre- 
siding at the 46th Annual Meeting of this Association, which was as 
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follows, if correctly reported in the Times of the 5th March last. “ He 
saw that one of the subjects of this year’s Essay was, how to secure 
“a powerful and economical naval force, and he might remind those 
‘* who were about to enter into the competition, that the question of 
‘‘ economy lay at the bottom of half our difficulties, because if our 
‘* forces were not administered with the greatest economy, a cold fit 
“‘ would come over the nation, and for the sake of saving money, all 
‘‘ that had been done at large cost might be undone.” 

I have not laid before you undigested theories nor crude experi- 
ments. All my facts I am prepared to prove and show in full prac- 
tice. My inferences are naturally open to be discussed and contro- 
verted ; but they are put forth in good faith. I may possibly have 
erred in giving overdue importance to certain points of the system, 
and if so, some of the gentlemen present will, no doubt, correct me, 
and I shall be pleased to be put right where in error. 


Appenpix A. 
Navy (Perxins’s Borers). 
“Return to an Order of the Honourable the House of Commons, dated 3rd May, 
1875 ;—for 
“Copy ‘of the Report of the Committee on Boilera appointed by the Admiralty, 


‘dated the 19th day of September, 1874, “on. the propriety of constructing En- 
*“ gines and Boilers on Mr. Perkins’s Plan for Marine Purposes.” ’ 


“ Admiralty, “ THos. Woottey, 
“7th May, 1875. j “ Chief Clerk. 
“ Str, * Admiralty, 19th September, 1874. 


“T am instructed by the Committee on Boilers to acquaint you, for the informa- 
“tion of the Lords Commissioners of the Admiralty, that they have carefully and 
‘‘ fully considered the propriety, or otherwise, of constructing engines and boilers on 
‘“ Mr. Perkins’s plan for marine purposes. 

‘2. From the official papers which have been placed before the Committee, it is 
“ found that in March, 1873, the Yorkshire Engine Company were called upon to 
“ forward tenders for engines on Perkins’s system for vessels of the ‘ Daring’ and 
‘“** Mosquito’ classes, of 720 and 360 I. i. P. respectively. In May, 1873, tenders 
“ were forwarded accordingly, and after a careful examination of the designs as sub- 

“ mitted by the Yorkshire Engine Company, the Engineer in Chief of the Navy con- 
“ sidered the disadvantages connected with the engines on this plan were much 

“ greater, fi first cost, greater weight, greater complexity of engines, greater cost of 

“maintenance, and the necessity of having pure water in boilers. 

“3, The matter then remained in abeyance for some months, but in May last at- 
“tention was again called to this subject, and it appeared from the Yorkshire Engine 
“ Company’s letter, that they had in their former tender for engines misunderstood 
“the power to be given; and consequently had prepared and forwarded a design for 

“ engines of a greater maximum power than was required. The Company shortly 
“ afterwards forwarded a revised tender and drawings for engines of 720 1.H.P. for a 

“vessel of the ‘Fantome’ class, in which the space, weight, and price were reduced. 
“Tt was then decided that when it became necessary to obtain engines of the power 
“referred to, they should be invited to tender for them. 

“4. Thus the matter stood until July last, when a letter from Mr. Bailey, con- 
“taining printed documents, was laid before this Committee ; and it was then decided 
“that, when convenient, the matter should be fully considered in all its bearings, 
“‘and that as much evidence as possible, for and against, should be obtained. 
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“5. The Committee stated, in paragraph 12 of their letter of the 7th August last 
“as follows :— + 
‘ RS veazis ye wes aeiiaeee, a a Ne mage vem the plan of en- 

gines ers 8} posed by Mr. Perkins, and have inspected the 
“¢ engines on this plan, which are on board the “ Emily,” a small yacht, while under 
“weigh; and the “Filga,” a tug, as well as the engines which are now at work in 
“his factory. The Committee have examined Mr. Perkins, and have applied to 
“him for more specific information relating thereto ; and on receiving Mr. Perkins’s 
“¢yeply a further communication will be made on the subject.’ 

“6. Since that date the Committee, with a view to a more searching investigation 
“‘of the condition of the boiler and cylinders of the land engine at Mr. Perkins’s 
“ works, induced him to open out the boiler, and cut open three of the tubes from 
“ different levels; and also to open out the cylinders, and have the pistons drawn. 
“This was done in the presence of the Committee, and a strict examination was 
“made of all the working surfaces and the state of the tubes; and samples of the 
“tubes, &c., were obtained. 

“7, The tubes in this boiler had been in use, it was alleged, nearly 13 years; and 
“they were found to be in a remarkable state of preservation ; and the piston, 
“ packing, and valve rings of the engine, which were of Perkins’s Patent Metal, com- 
“‘posed of five parts of tin and 16 parts of copper, and which were stated to have 
“been in place, and at work without lubrication 18 months since last examined, 
“ were found to be in a similar condition. 

“ 8. Bearing in mind that the main feature involved in Mr. Perkins’s system is the 
“ use of soft fresh water, or rain water, over and over again, the waste being supplied 
“ by water obtained from a double distilling apparatus ; the Committee have directed 
“their attention to some other engines using fresh water, with a view to obtaining 
“as much information as possible on the point referred to. 2 

“9. They have accordingly obtained evidence in regard to the following engines 
«and boilers with which fresh water is used, observing that it is the general practice 
“ to have fresh water in land boilers, viz. :— 

“‘(1.) A land engine at Messrs. Gwynne’s works, Essex Street, Strand. 

“(2.) A land engine at the works of Messrs. J. Stewart & Co., Isle of Dogs, 
“ Blackwall. 

“ (3.) A land engine at Messrs. Merryweather’s, Lambeth. 

“ (4.) The fire engine boilers at Messrs. Merryweather’s and at Messrs. Shand, 
«Mason, & Co.’s. 

“(5.) The boilers used for producing steam for warming the Houses of Par- 
* liament. 

“(6.) And also cases in which attempts have been made to use fresh water at sea 
“in marine boilers. 

“The Committee visited these different establishments, and, so far as they could, 
“have examined the boilers and obtained on the spot as much information as 
«© possible. 

“10. Although it does not appear that any of the systems at present in use are 
“‘ worked exactly on the same principle as Mr. Perkins adopts, yet the Committee 
“are of opinion that there is an advantage in using soft fresh water in boilers 
“ generally ; and the favourable opinion which they have formed with regard to the 
«¢ Perkins’s system, has thus been so far confirmed. 

“11. The Committee, then, are of opinion that evidence sufficiently satisfactory 
«‘ has been obtained of the working of Perkins’s system to enable them to propose 
“‘to their Lordships that experiments should be made on such a scale as to test its 
“ value, with as little loss of time as possible ; and they therefore recommend, with 
“the view to thoroughly testing the system in a practical manner, the undermen- 
“‘ tioned engines, &c., should be obtained, viz. :— 

‘© 1.) A land engine and boiler for use in one of Her Majesty’s dockyards. 

“ (2.) A pair of marine engines and boilers for use in one of the harbour vessels, 
«such as one of the home port tugs. 

“ (3.) A set of engines and boilers for a small sea-going man-of-war, as proposed 
“by Mr. Wright, Engineer in Chief of the Navy. 

“(4.) Also that some vessel at present fitted with compound engines, and about 
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“to receive new boilers of ordinary type, should be fitted with a surface condenser 
‘‘on Perkins’s principle, in order to test its applicability to that description of 
* boiler. 

‘12. In all these trials the system, as pursued by Mr. Perkins in his land engine, 
“which the Committee have examined, should be most closely adhered to; and his 
‘metal applied wherever requisite to avoid the necessity of internal lubrication, 
“ which it is alleged is not required when that metal is used. 

“13. In consideration of the circumstances in which Myr. Perkins is placed with 
“regard to the Yorkshire Engine Company (Limited) ; and as the Committee are 
“not aware that this Company have hitherto supplied marine engines or boilers for 
‘* Her Majesty’s Service or the Merchant Service; and looking to the general 
“ circumstances attending the application of a new invention to engines of a larger 
“ size, and of different. construction to those which have hitherto been tried under 
“ Perkins’s system, the Committee would suggest the propriety of constructing these 
‘engines and boilers in one of Her Majesty’s Dockyards under the superintendence 
“of Mr. Perkins, if their Lordships should under the above-named circumstances 
* deem it desirable so to do. 

“14. Inthe event of their Lordships arriving at this decision, the Committee would 
‘“‘ suggest that the drawings for the engines, boilers, and condensers should be pre- 
“pared by Mr. Perkins, and submitted to the Admiralty for approval ; and that for 
“this purpose Mr. Perkins might have the assistance of a draughtsman, but he 
* should take the whole responsibility of the result, and superintend the construc- 
* tion in the ordinary manner as an engineer. 

“15. It is the intention of the Committee to keep the question of the use of soft 
“fresh water in view; and they expect to obtain still further evidence during their 
“ visits to the different seaports and manufacturing towns of the country ; yet they 
“ have considered it advisable that they should at this time state their views upon 
“this question, so far as they are enabled to do so; reserving their detailed and 
“more matured opinions on the question of the use of soft fresh water for marine 


“boilers generally, until their final report. “Tam, Xe. 
(Signed) “ Epwin Watson, 
** The Secretary to the Admiralty.” “ Secretary to the Committee. 


Appenpix B. 


Copies of Certificates of the working of Perkins’s Pateat Metal for Piston Packing 
Rings of Steam Engines both at Sea and on Land. 


“ Loftus Perkins, Esq. 

* DEAR Sir, *“ Callao, 14th December, 1876. 

“Tn reply to your enquiry I have much pleasure in informing you that the 
‘ Perkins’s Patent Metal Packing Rings, which I obtained from you for the high 
‘ pressure pistons of our steamers ‘ Atacama’ and ‘ Coquimbo,’ have given me every 
‘ satisfaction. 

“The eylinders which formerly were rough and slightly grooved were, in the 
“ eourse of two or three voyages, say, after running 10,000 miles, brought up toa 
* beautiful smooth surface by the action of the Patent Metal Rings, and have since 
‘kept in capital working order, giving no trouble whatever. ‘To obtain the full 
‘benefit of your Patent Metal Piston Packing Rings they should be fitted to new 
‘ engines, as I do not consider they get a fair trial by putting them into cylinders 
‘already cut up and worn out of truth by cast-iron rings. 

“The principal merits of your Patent Metal I consider to be: the Packing Ring 
‘ does not wear the cylinder, after having once been brought up to a smooth working 
‘surface. The wear on the rings is also very slight, friction is reduced to a minimum. 
“One third of the lubrication necessary for cast-iron rings is sufficient for the patent 
* metal ones. 

VOL. XXI. oO F 











788 ON RECENT ECONOMIES IN USE OF FUEL FOR WORKING 


“ Note.—The rings should be very slightly sprung after they and the cylinders 
“ have come to a proper bearing surface. 
*T am, dear Sir, yours truly, 
(Signed) “Arcup. D. Bryce, 
“Supt. Engineer Pacific Steam Navigation Co.” 


“ Church Wharf, Chiswick, London, W., 
‘ Messrs. Perkins & Co. * February 14th, 1877. 

“ G@ENTLEMEN,—We have your enquiry regarding our experience of ‘ Perkins’s 
‘ Metal,’ and in reply we beg to state that we are only using it for piston rings and 
not for slide valves. This was explained to Mr. Perkins. 

“Tt is a splendid material for piston rings, as there is no chance of the cylinders 
“being scored when it is in use. 

“ We supplied it for the piston rings of the torpedo vessels we lately delivered to 
‘the French Government, and found we could run the two hdéurs’ trial easily at the 
‘rate of about 480 revolutions per minute, and without using any oil or grease in 
‘ the cylinders. “We are, Gentlemen, yours faithfully, 

(Signed) “Joun J. Tuornicrorr & Co.’ 


’ 


“The Dorking Grey Stone Lime Company, Betchworth, Surrey, 
* Messrs. Perkins & Co. “15th February, 1877. 

“ Deax Strs,—In reyly to yours of the 13th, I beg to say that we have now used 
“the Perkins’s Patent Metal Piston Rings for our engines three years next June, and 
“T can only say they are, in my opinion, simply perfect ; they require no grease of 
“any kind and work the cylinders to a polished face, need no looking to until worn 
“out; a set will last about 100 days at 400lbs. steam pressure. Of course at a 
“ lower pressure they will wear very much longer, but the above is what we work at 
‘usually. “Tam, yours truly, 

(Signed) “Wa. Fintay, 
* Secretary and Manager.” 


‘Messrs. Perkins & Co. 
“ Badsley Works, Birmingham, February 20th, 1877. 


‘ DEAR Sirs, 

“Our experience of Perkins’s Patent Piston Metal for Packing Rings of Pistons is 
‘ greatly in its favour. 

“We should not think of using iron rings, as they will not last nearly so long, 
“ particularly in our engine, which is without lubrication. The Patent Metal is 
‘‘ dearer in the first instance, but that is of little consequence, as it can be remelted. 

“ Yours truly, 
(Signed) “ Pryton & PrytTon.” 


The CuarrMan: Gentlemen,—It is now my pleasing duty to ask for the fullest 
discussion which can be given to so important a subject. Iam quite sure that if we 
appreciate the fact that the statement of this paper is very much as if you should be 
told that a domestic servant, the one most frequently employed, was prepared to 
work, only consuming half the former food, with no blowing up, and without any 
trouble to yourselves, I think you would be delighted with such a statement, and 
this is not an exaggerated analogy of the assertion Mr. Perkins has made to-night 
about steam-boilers. If he is able to meet the discussion, which I have no doubt 
will take place, I have no hesitation in saying he will have added 50 per cent. to the 
power of England whether afloat or on shore. 

Lord ALFRED CHURCHILL: I do not quite understand the construction of the 
surface condensers. Is there a second pipe? If there is one pipe within another, 
in what direction do the others come? I can hardly see the direction, whether the 
water flows through the centre and outside back again, or the reverse way. 

Mr. L. Otrtcx, C.E.: When we discuss a paper of this description it is no doubt 
difficult to realise that we must not judge what is being put before us by the 
ordinary standard of boilers that we are in the habit of using. If we judge it by the 
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ordinary standard, I should say that we should come to grief. I mean by this that 
there are so many points that we are in the habit of seeing which we do not see in 
this instance. With ordinary engines it has been long considered that when we 
exceed a pressure of about 80 Ibs., we exceed the pressure which will give us fairly 
economical results with the most modern compound engine. When we exceed that 
pressure there are many difficulties we have to contend with which seem to have been 
overcome by the system which is now put before us. When we go into greater 
pressures we must increase the stuffing boxes, and thereby increase the friction of all 
the moving parts, and we must increase the diameter and the length of the glands, 
thus also increasing the friction. But Mr. Perkins has shown us that many of these 
points that we should be afraid to encounter with the present modern compound 
engine and the prevalent pressure, he has overcome by designing special remedies in 
special cases. He has for instance laid before us a piston that seems to me capable 
of coping with the great difficulty of arresting steam of that very high pressure, and 
consequently also of very great velocity and very great power of escape. It appears 
that he has overcome it by using a special metal, and also by having a number of 
very thin rings for his piston, so that even the great velocity of the high pressure 
steam is not quick enough to pass the different rings so as to escape on the other side 
of the piston, and thereby be wasted. Again, he has found out by experiment a 
special metal for piston rings, a metal which need not be lubricated, and lubri- 
cation is one of the great evils in the present compound engines, because if you 
lubricate too much you meet with a difficulty that you pump into your boilers, 
(according to my notion) what destroys our present boilers. When you pump lubri- 
cating material, that is generally vegetable material, into the boilers, the combination 
of the condensed water and vegetable material causes an immediate priming of the 
boilers that shows that it does harm in the first instance; and secondly, by a 
chemical combination that I am not able to explain, but I believe that is one of the 
principal reasons why the present boilers are destroyed,—a combination of the veget- 
able matter pumped into the boilers along with the feed-water. The next point I 
come to is the boiler. There is a kind of boiler used for ordinary purposes called 
a cross-tube boiler. In these boilers, with perfectly horizontal tubes, we find that 
they are burnt on the top. On account of their horizontal position, as the steam 
accumulates at the top of the tube, and as there is no water in contact with the 
metal, it burns and ultimately gives way. In such boilers this evil is remedied by 
making the tubes slanting, thereby allowing the steam to escape from the cross- 
tube, and to find its way into the steam space of the boiler. Now it appears that 
Mr. Perkins has not the slightest hesitation in exposing his entirely level and hori- 
zontal tubes to the action of the fire. We shall be obliged to him if he will explain 
how proper circulation of the water can take place in these tubes. Mr. Perkins has 
pointed out as of great importance (and there can be no doubt it is of the greatest 
importance), that a fleet all fitted with this kind of boilers, from the smallest 
yacht to the largest ironclad, can exchange the tubes necesssary for the boiler. 
In the Navy, at the present moment, there are any numberof variations, and 
there is perfect impossibility of exchanging spare gear from one engine or boiler 
to another. By using this boiler, an ironclad that would have come to grief could 
collect spare gear from all the other ships, and thereby, in a short space of time, 
be in an efficient state to fight again, whereas, under ordinary circumstances, she 
would have to go to the nearest harbour, and perhaps lay there for months before 
she could get her boilers replaced. One point I should have thought somewhat 
against the system was the water-reservoir, because to have a large store of water 
in the ship would of course to some extent counteract the diminution in the amount 
of coal that would be required; but Mr. Perkins says, it is all but unnecessary 
to keep a large store, because leakage is practically impossible in his boilers and 
attendant machinery. There is one question more I should like to ask. Mr. 
Perkins mentioned that in an engine which indicated 50 horse-power, the steam- 
pipe was not more than one-eighth of an inch in diameter. That seems almost in- 
credible, and I can only say that if this is correct without any material wire drawing, 
it is something new in engineering. But I should. like to ask the author of the 
paper, what is the difference between the pressure in the boiler before the steam 
enters the small steam-pipe of one-eighth of an inch, and the pressure when it arrives 
3F2 
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in the cylinder, because to ordinary minds it would be reduced very considerably by 
wire drawing. 

Mr. Donaupson: Firm of Thornycroft and Co. It affords me very great pleasure 
to corroborate the statement of Mr. Perkins with regard to the use of his patent 
Anti-friction Metal. 

It fell to my lot last year to superintend the trials of two torpedo vessels which 
my firm built for the French Government, and which we had contracted should run 
at sea for two hours at the guaranteed speed of 18 knots per hour. 

In the preliminary runs we had a great deal of difficulty from priming, finding it 
impossible sometimes to run even for one hour without trouble in that way. 

At last, believing that our difficulties arose from the use of oil in the cylinders as 
@ lubricant, which, accumulating in the condenser and pipes, was pumped thence 
into the boiler, I resolved, as the pistons were fitted with rings of Perkins’s metal, 
to abandon the use of oil altogether, and to run the engines dry; so I had the con- 
denser and boiler cleaned out with caustic potash, and then had perfectly pure 
water pumped in. The result was that we found we could run the boat continuously 
for the two hours without the slightest fear of priming. 

I may add, that in the “ Lightning,” a vessel we have just completed for the 
English Navy, we have not used any oil in the cylinders as yet, the only grease that 
has to my knowledge found its way to the cylinders, having come from the indicator 
pistons where a small piece of tallow had been put during the preliminary runs. In 
this vessel we have had no priming, and no symptom of priming. 

The CuatrMan: Will you name the number of revolutions ? 

Mr. Donaxpson: In the French boats about 430 per minute for two hours; 
during which time we ran a distance of 36 knots, and in the “‘ Lightning” from 350 
to 375 revolutions per minute. 

Lord A. Cuurcuiti: Are the boilers constructed on this system ? 

Mr. Donatpson : No, they are of the ordinary locomotive type. I may remark with 
regard to the deterioration of boilers that when I was in Paris lately, M. Sabattier, 
the Chief Constructor of the French Navy, showed me a dark-brown mass, which he 
said had been taken from one of the boilers under his charge, and which he described 
as oleate of iron. He considered that the deterioration of the boilers of surface- 
condensing engines was due in a great measure to the oil being decomposed, and 
oleate of iron being formed by the action of the oleic action on the iron of the boiler. 
In the French Navy they were preventing this to a great extent by putting lime in 
the water, which, combining with the oleic acid, formed oleate of lime, a specimen 
of which, a white granular mass, he also showed me. If Mr. Perkins, by the use of 
his patent metal, has got over the necessity of using oil in the cylinders of surface- 
condensing engines, and I believe he has, he will in my opinion have added greatly to 
the life of modern marine boilers. 

Lord A. CouRcHILL: What was the appearance of your cylinders after running 
at that high speed of 430 revolutions ? 

Mr. Donatpson: After the trials, the cylinders were opened out, and examined 
most carefully by a Commission of Naval Officers and Engineers, appointed by the 
Minister of Marine, to take over the vessels, and they were found in perfect condi- 
tion,—the insides of the cylinders being quite bright, and the valve faces in the same 
condition. The slide valves were made of gun-metal, with plugs of white metal over 
the surface, and I think the valves were greatly assisted in their work by minuté 
particles of the Perkins’ metal, which came over from the piston rings, and acted as 
a lubricant. 

Mr. Parker: Having had a little experience at sea with water tube boilers, I 
would like to ask Mr. Perkins a few questions. First, how he ensures perfect circu- 
lation in the lower tubes of his boilers. Secondly, in what respects these boilers 
differ from those fitted in the steamers “ Fairy Dell,” “Marc Antonia,’ “Mon- 
“tana,” and “Dakota.” This principle of a water tube boiler working at a high pres- 
sure is not at all anew one. The boilers fitted in the vessels named were in my 
opinion very similar to this, they were all tested from 150 to 300Ibs. per square 
inch, but at a steam pressure of 60,70, and 100 lbs. they gave way. The “ Fairy 
“ Dell,” made two or three voyages across the North Sea. The circulation in the 

lower tubes was found to be defective and the tubes cracked; on the third voyage 
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the boiler gave out at sea; the vessel was rendered helpless ; she fell off in the 
trough of the sea and foundered with a number of hands. The next boiler of this 
description for marine purposes was fitted in the “Mare Antonia.” That vessel 
made a voyage to the Cape of Good Hope. She was expected to make that voyage 
in about thirty days, but owing to the boiler giving out at these lower tubes she 
took three months to make the passage, and it was with very great difficulty they 
got her home. The boiler was altered to improve the circulation and she made two 
voyages to the Mediterranean. On her second voyage while crossing the Bay of 
Biscay the lower tubes completely gave out, the engines stopped, the vessel fell in 
the trough of the sea and sank—fortunately all hands were saved by a passing 
steamer. The “ Montana” was a much larger vessel, almost 5,000 tons, fitted with 
boilers at an enormous cost, which, in my opinion, were very similar to these. There 
were a number of stacks of tubes connected at each end as shewn in that diagram. 
The tubes were 14 inches in diameter and 15 feet long, and they had a little incline 
to induce cireulation. The cost of these boilers was over 35,000/. The “ Montana” 
left the Tyne, and before she got off the Isle of Wight, six of these boilers gave out 
owing to the imperfect circulation in the lower tubes, the vessel was thirty-six hours 
helpless in tne Channel. The engineers worked the whole of that time, disconnected 
the bad tubes, and they managed eventually to get the vessel into Portsmouth. 
After patching up the boilers she went on to Liverpool, but it was deemed advisable 
to make a long trip into the Atlantic to test the boilers before making a voyage. 
She left with the intention of steaming six days. On her second day out, two tubes 
in two different boilers again cracked and rendered the boilers useless. The owners, 
therefore, determined to take them out. The vessel was taken back to Liverpool, 
and new boilers were made both for that ship and the sister ship, the ‘“‘ Dakota,” at 
an immense cost. Thorough trials on land had previously been made of these 
boilers. A section of the “ Montana’s ” boiler, 100 horse-power, was fitted up in the 
yard at Jarrow, and steamed for six weeks night and day. It gave the most perfect 
satisfaction under these circumstances, but when it was subjected to wear and tear at 
sea, 1t gave out. 

Mr. Lortvus Perkins: Was that a section of a boiler, or a whole boiler ? 

Mr. Parker: A section of a boiler. I would, therefore, like to ask Mr. Perkins 
how long this boiler of his has been steaming day after day without stopping the 
engines, and how many successive days he has timed it at sea. Another water tubu- 
lar boiler has been fitted to an ocean-going steamer, but instead of the tubes being hori- 
zontal they were vertical, so that the steam as generated had free escape to the 
steam-space. That boiler ran about eighteen months, but owing to a mistake made 
in connecting the two sections one section became dry while the other filled with 
water. Asa consequence one of the lower chambers exploded and two men were 
killed. That was altogether an engineering mistake, and the boiler was therefore 
taken out. But the owner, I understand, to this day regrets having done so. | 
believe there are other boilers of that description working satisfactorily now. 
Having conducted these trials myself, my practical experience shews the great neces- 
sity there is of ensuring pe “fect circulation in such boilers as this, and the great 
difficulty of doing so, I therefore should like Mr. Perkins to answer the questions I 
have asked. 

Mr. THornycrort: It appears to me the last speaker has been comparing this 
boiler with that of the “ Montana” and other vessels in a way which is not fair to 
the proposition Mr. Perkins has put before us. In the “ Montana” a water-tube 
boiler somewhat like this was used, but the pressure of steam used was very small. 

Mr. ParkKER: 100 l]bs. 

Mr. THornycrort: That I beg to say for this particular kind of boiler is small. 
What Mr. Perkins proposes to do in his boiler is to work with steam very dense in- 
deed and the amount of steam that is produced by a certain volume of water is very 
small compared with steam at ordinary pressures, and would almost suggest that 
Mr. Perkins should use higher pressures than the pressure he is now proposing, be- 
cause of the very advantage which is given by this system for using steam of very 
small volume. In the “ Montana” and some vessels that have given trouble, the 
steam passages in the boiler were so small that the only thing the boiler ouglt to 
have done was to have opened out. There was no proper egress made for the steam, 
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and the water was blown out of one compartment into another, and the boiier was 
burnt. With regard to Mr. Perkins’s engine he has, I believe, displayed very great 
ingenuity in the manner in which he has got over the difficulty of using this very 
high steam. But there is one question, that is at what rate of evaporation this 
boiler would work satisfactorily, because from what I have heard and seen of this 
boiler I believe, up to a certain rate, it is reliable, but I also believe there is a limit 
to the amount of steam that may be produced in one of these generators, and if we 
had the information as to how much steam may be safely generated in one of these, 
then we should be able to compare this boiler with those in ordinary use? As to the 
durability of the boilers, the evidence of the boiler Committee seems conclusive that 
the structure is very durable. There is one remark I should like to make with 
regard to Mr. Perkins’s metal, that is that it does not seem capable of cutting a cast- 
ron cylinder. 

Mr. Donatpson: My idea of the action of Perkins’s metal is that it crumbles, 
and that it is the very fine dust resulting from this crumbling that keeps the valves. 
The rings were beautifully bright. 

Mr. J. F. Spencer; I have had the opportunity of going up the river two or 
three times in Mr. Perkins’s yacht, and, as a marine engineer, was at first very much 
prejudiced against his system; from further observation it seemed to me, however, 
to be the nearest approach to perfection for using high-pressure steam. One great 
difficulty in the introduction of high-pressure steam has not been so much in the 
boiler itself but in preventing the introduction of impurities which would destroy it, 
and this Mr. Perkins has apparently overcome by using perfectly pure and not even 
distilled sea water. Mr. Perkins has found that even if the feed water is distilled 
from sea water an injurious action takes place which would destroy his boiler, and 
therefore it comes to the point of being obliged in long sea voyages to distil from 
fresh water, and that is only feasible in such cases by preserving almost every drop 
of water put into the boiler and passing it back again, and hence the apparent com- 
plication of his machinery which requires so much apparatus to enable him to avoid 
any waste, so that afew gallons of water is sufficient to make up all the waste 
required in a week. That seems to me a point of very great value. J¢ is quite 
novel, and I do not think it has been put into a practical shape by any one except 
Mr. Perkins. If we secure the durability of the boilers all doubt about the ad- 
vantage of using very high pressures passes away. With reference to the engines, I 
think it will be seen at once that this is a probable solution of the high-pressure 
difficulty of high temperatures. I say nothing about the arrangement of the details, 
but the plan of introducing steam of high temperature where there is no rod which 
passes through a stuffing-box seems to me the only one that could be ultimately 
successful, because then you have only the one difficulty to deal with, and that is to 
obtain a piston which is self-lubricating, and this appears to be overcome by 
Mr. Perkins’s piston metal. So far, we have not been able to find any imetallic 
packing for the stuffing-boxes of the piston-rods of engines which will stand’ wear 
and tear and high temperatures. With reference to the boiler, the remarks maile by 
Mr. Parker do not necessarily apply injuriously in the case of Mr. Perkins’s boiler. 
The one inthe “ Emily ” has been working a long time, and going to and below Graves- 
end the water was perfectly steady. If a boiler will work for years without showing 
any deterioration, and the tubes are as durable as those exhibited, it evidently shows 
that the design and system are good. Mr. Perkins has not in his plan shewn where 
the feed water is introduced, which I presume is at the bottom, and therefore as fast 
as the steam has passed away, so the water is introduced to the lower tubes. 

Mr. Perkins: That is so. 

Mr. SpENcER: The bottom tubes could not be entirely exhausted until all the 
water had been evaporated and passed away. If a pipe is burnt or destroyed, it is 
so small in size, its renewal is a very different thing from the case of the “ Montana,” 
where you had to deal with very powerful tubes of very large diameter. I think, 
therefore, the tone and tendency of the remarks made by Mr. Parker are unfairly 
inimical to the system under discussion. In the successful introduction of improve- 
ments, so much depends on perfection of detail, and whatever success Mr. Perkins 
has had, is due to this great attention to the numerous details connected with the 
improvement. As a practical engineer, very much prejudiced against this system, 











aaa: 

















PAE oka 


RI ci na cx 








’ 


STEAM-ENGINES, AS ACCOMPLISHED BY PERKINS’ SYSTEM. 793 


my careful examination of its working the last few months has so far convinced me 
it is a practical arrangemeni, that I feel satisfied it is only a question of time 
(whether in Mr. Perkins’s exact form, I do not say) for this system of engines and 
hoilers to be adopted in general practice ; and I simply give this as an opinion from 
what I have seen of Mr. Perkins’s inventions. 

Mr. Hypr: Some twenty years ago, being a shipbuilder professionally, I con- 
structed a steam-ship, in which I endeavoured to introduce the most modern and 
economical principles for driving her. Naturally, the question which Mr. Perkins 
has been working at presented itself to me, as it has, no doubt, to those who are 
interested in this matter. I thought then, that the purer the water the greater the 
economy would be; and when my ship went to sea, I gave express orders to my 
engineer that, under no circumstances whatever, should he allow any steam to 
escape from his boiler. His working pressure was 20 lbs., that was rather a good 
pressure for so long a time ago as twenty years, and his valves were balanced at 22. 
The ship voyaged from Liverpool to London, and back, and the instructions were to 
carry the same water during the whole round, and not to put any fresh water in the 
boiler—the idea being that the pure water having no impurities, such as lime and 
salt, we should make our boiler last very much longer. After the ship had been 
running about six months, I went to my engineer, and said, “ Take the man-holes off 
‘ your boiler, let me go and have a look at them.” I went into the boilers, and, to 
my great amazement, | saw them pitted all over with extraordinary holes, into 
which I could place the ball of my thumb. Boilers cost large sums of money, and 
I had to keep these boilers going for a year. Naturally, I felt very much alarmed 
wbout it, and accused my engineer of pumping, for his own convenience, some of the 
various nostrums that are sold to keep boilers clean. He said he had not. The 
thing was perfectly unaccountable to me, because tle metal of which the boilers 
were made was the purest I could get, and my disgust was very great. This 
experience may throw a little light upon the question before the Institution, there- 
fore I mention it to you. I saw in a moment that the water I had been using 
in my boilers was too pure, and had some chemicai affinity for the iron which I 
could not explain. That really is the case with all marine boilers that use pure 
water. I have known hundreds of boilers in which this particular kind of pit- 
ting has taken place, and it has been argued by many that it is a galvanic action 
between the copper tubes and pipes, and so forth, which exist in all steam-engines 
and boilers. 1 think it is the pure water thrown back from the surface condenser, 
backwards and forwards, until it becomes so puré, it takes out some of that par- 
ticular material of which the iron is constructed, and hence the destruction. I gave 
nly engineer instructions to change his water every two or three hours, blow a foot 
out of the boiler every watch, and pump it up again, and that saved my boilers, 
which lasted ten years. If I had not given him instructions to change his water, 
the holes would have got bigger in the course of a month or two, and the boiler 
would have been destroyed. In all cases where boilers have to be repaired, I see 
that the iron is gnawed and eaten away, pitted—what they call in common lan- 
guage, having the small-pox all over—holes in them, scabs all about them ; and the 
only explanation which can be given is this, that the pure water pumped from the 
ordinary surface condenser has got some affinity for the material of which the iron 
is made, hence the destruction. I have given this intimation to engineers and ship- 
owners, and they have found that by blowing out a little water, and pumping in 
fresh water, that difficulty does not take place, and the boiler lasts very much longer. 
Of course, the water returned by the surface condenser has not any lime in it, or 
any salt, and the consequence is the boilers last very much longer. As regards the 
pressure, there is no doubt about the pressure being the vast economy in the matter of 
a steam-engine ; and the question is, what is the safest pressure you can work at ? 
It might be illustrated in this way: 1f you have an engine that you use, say at 
10 Ibs. to the inch, and all your elements are strong enough, the engine delivering 
100 horse-power, you double the power immediately by using 20]bs. to the inch. 
If your material is strong enough, you can double your power again by using 
40 lbs. to the inch, and so you can double it again by using 80 lbs., and so you go 
on till you reach a point when you cannot add to the pressure; therefore, every 
iman who knows anything about steam-engines will see at a glance the whole economy 
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of the thing is in the boiler. Often neglected by those who have steam-engines, the 
boiler is the thing of all others they unfortunately pinch. In most steam-ships the 
boilers should be 50 or 70 per cent. bigger than you really require, and so you get 
larger economy. As a rule, they say “ How small can you make the boiler?” but 
it should be “ How large can you make it?” and then you get large economy. 
Mr. Perkins has three pistons in his engines. Supposing you take the area of all 
three cylinders, measure them out accurately, and make one cylinder equivalent to 
the combined area of the whole three, would not an engine so constructed, into 
which a fixed quantity of steam can be admitted with one simple piston having 
the area of the three combined, be mechanically as economical as the combination 
there? You would have less complexity and much less friction, and by wire- 
drawing very high pressure steam, I hold you would obtain the same result as with 
a number of cylinders. 

The CuarrMAN : This is a subject to which I have devoted a great deal of atten- 
tion, convinced as I have always been that in the boiler is the heart of the ship. We 
have abandoned to a very large extent all reference to sail power in our men-of-war, 
and if the boilers are not in perfect condition, it is quite clear these ships are 
for all practical purposes utterly inefficient, and may even endanger each other. The 
boilers hitherto have only lasted, in exceptional circumstances, a full commission— 
three years ; at the end of that time it has generally been necessary to cut the ship to 
pieces, to put in new boilers. This could not be done at all, unless in a port where 
appliances for dealing with ironclads existed ; therefore you will see at once what is 
the gravity of the question which this system professes to attack. The facility of con- 
struction is of considerable importance. When boilers are wanted on this system, I 
conceive any number of workmen, and consequently any speed required, may be 
employed in the construction ; whereas, in an ordinary boiler, only a certain number 
of workmen engaged in riveting up can be employed. These boilers can be made in 
sections, and put together. That is an important point as regards the construction 
of boilers in a hurry. Then, also, the point to which the author has adverted, of 
being able to bring the boilers low down in the ships means immunity from damage 
by projectiles ; that is also an important point to consider. The question I had the 
honour of bringing before this Institution some short time since, of economy of fuel, 
is here largely considered. These boilers are, in fact, vapour generators. In the 
ordinary sense of the term, as now understood, a boiler is a water-box, into which large 
quantities of water are pumped, and in which large quantities of water are kept to be 
slowly evaporated, with all the chances against the steam getting freely to the sur- 


face, as it ought todo. In these boilers, on the contrary, a very small quantity of 


water is used ; it can flash into steam at once, and the circulation is practically per- 
fect, because, instead of being water circulation, it is vapour circulation. To all in- 
tents and purposes, these boilers can safely be so used, because no tube can get hotter 
than the temperature of the steam inside it. That is not the case in water boilers, 
where you can drive the water in the spheroidal state from the plates; you can have 
a layer of steam existing between the two, but that does not prevent the boiler- 
plates from getting red hot. Here this is not the case. The enormous additional 
strength, owing to the employment of small tubes of three inches diameter for the 
whole structure is also a very important fact. As to the boilers of the “ Montana,” 
and other ships referred to, I had the pleasure last year—I can scarcely say pleasure 
—of seeing the diagrams, and hearing a long explanation of those boilers which 
have failed at sea; they were emphatically water-tube boilers, containing almost as 
much water as the old boilers, and they failed, as they ought to have failed. As has 
been remarked, they ought to have done nothing less than what they did—that is, dis- 
appoint their constructors—and I took occasion to regret that a subject of such im- 
portance should have fallen into the hands of persons utterly ignorant of the first 
principles of making tubulous high-pressure boilers. The interchangeability of the 
parts has a much greater importance even than that which the author of the paper 
has claimed. It means this, that no matter what the size of the ship in your fleet, 
she is always capable of either giving or receiving parts of boilers. If, in a fleet, 
considerable damage has been done to the most efficient and most valuable vessel of 
that fleet, her boilers can be very shortly repaired in the squadron while at sea. 
That, I need scarcely say, is not the case at all at the present moment. There is 
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also another question, the immunity from explosion. Those boilers may burst or be 
destroyed by shot, but they do not burst in the ordinary sense of the term. What 
issues into the air, as I shall hope to hear at this Institution from Professor Barff 
shortly, is oxygen and hydrogen gas, in a arg: but not in combination ; and, 

under those circumstances, those gases so heated are not immediately capable of 
scalding or destroying the human frame. This i is the great difference between very 

high-pressure steam like this, in which the water is really decomposed,! and low- 
pressure steam, which is water-vapour, to all intents and purposes. The reserve 
power has been adverted tc, and is another most important point for the Institution 
to consider. There is one objection, and it is that question, how far we can always 
manage to supply at sea distilled fresh water to these boilers. I do not understand 
that any attempt has been made in the paper to give us proportional quantities of 
water per horse- power ; and Mr. Perkins would do well if he gave us some idea per 
horse-power, what size of boilers per horse-power, what quantity of water might be 
necessary, weights, and everything else, so that we may judge by comparison with 
existing results how far it is desirable to introduce the system. It has been objected 
to it by a very high authority that it involves increa sed cost of boilers, increased 
comple xity of engines, and increased difficulty in putting on board originally. Well, 

the difficulty of putting on board I do not believe exists at all. ‘The increased cost 
is met by this statement, that if your boiler does its duty, in all cases and under all 
circumstances, it is cheap at any money that you can give for it; and that a boiler 
which lasts thirteen years (and ‘that is the existence to which it has: already attained, 

not by any means the measure of its possible existence), is certainly far cheape r than 
a boiler which cannot long st upport the pressure for which it was designed, and 
which only lasts three years, no matter how little its first cost may be. The objec- 
tion to complexity of the engine is best met by the question, would anybody be dis- 
posed to go back to low pressure engines, with their waste of fuel, because they are 
simple? It is quite clear that, asthe useful life of our steam-ships depends on their 
power to carry fuel for full speed, if you can double this power, and increase it 
from three days to six, you will have done » great deal. If you can still further 
increase that, as the system is developed, as I have no reason to doubt you can do 
by a change in the character of the fuel, we may look toa fair amount of work being 
done by steam at sea irrespective of sails. At present, I am sorry to say, recent cir- 
cumstances have shown us a ship may be deprived of all power of locomotion of any 
value, and may gradually be driven so close to a lee shore as to be in the utmost 
danger, for want of efficient machinery, boilers, or fuel for the boilers. She has no 
sail power, and can do nothing in that way; therefore it is of the utmost import- 
ance that this subject should be thoroughly investigated ; and it would be fair to 
inquire why it is that, with boilers and engines of this class at work in the United 
Kingdom during thirteen years, we have not seen as yet any attempt to develop it 
further. I hear that a contract was entered into in 1873 to supply these engines 
and boilers, but that, by that strange perversity which gives no credit whatever to 
an inventor for knowing his own subject best, and prefers to give it for development 
to some one who knows nothing about it, it has come to pass that we are still with- 
out any engines and boilers on the Perkins system. 

This certainly ought not to be so, and I hope it will not continue to be so. I can- 
not leave out of the que stion that which has been said about the internal corrosion 
of these boilers. It is perfectly true that, whenever you deal with pure, distilled, 
fresh water, you have got the most powerful solvent known to chemists. It is 
capable of attacking all metals, and dissolving them, in accordance with certain well- 
understood galvanic laws. But if you choose to proportion the metals put together 
in such a wayas that the metal attacked will be the one you do not wish to pre- 
serve, and the metal which you wish to preserve, is in a proper relation in that 
galvanic couple, there is no difficulty with any chemical solution, whether dis- 
tilled water or any other, in preserving one metal and allowing the other to 
decay. There is a still better way of doing this, which will shortly be brought 
to your notice more at large by Professor Barff, which is the internal peroxi- 
dation of the boilers in the form of magnetic oxide, which is a perfect preserva- 
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tive against even acid solutions. It is known to be imperishable, for we have 
examples of it in the magnetic iron sands of various sea-beaches throughout 
the world, where it has lasted, in New Zealand, for instance, since that portion of 
the world was created. There is no danger of its proving unreliable. ‘The point 
spoken of in the paper as not yet solved, I have inquired into. I find that, in 
distillation of salt water, chlorine leaves the sodium and distils over with the steam, 
and that the rapid destruction of the boilers under these conditions is probably due 
to the presence of the chlorine, which rapidly changes into hydrochloric acid, and 
attacks the iron at that temperature and under those'conditions. This can, perhaps, 
be met either by the protection given by Professor Barff’s system or by the protec- 
tion given by a coating of lime, such as is deposited in all boilers in which lime in 
some form is an inevitable constituent of the water pumped in; or, again, and far 
better, by the absorption of the chlorine after distillation, by being passed through 
lime. The lime absorbs the chlorine and makes chloride of lime, and you get the dis- 
tilled water it may be, in some cases, if disturbed, with asmall quantity of lime in it, 
which could be eliminated by further distillation, and, at any rate, is not very injurious 
to the interior of your tubes. Therefore, there is no real difficulty not capable of being 
attacked by competent chemical knowledge which presents itself at present on this 
question. The feature of the economy of fuel and the coating of the whole exterior 
of boiler by a casing almost impermeable to heat is a matter also of the utmost im- 
portance. Our stoke-holes to-day are commonly at 120°; it is not at all uncommon 
eveu in temperate climates to find the stoke-hole of a large steamer at that degree 
of temperature. Apart from the inconvenience which this produces to those who 
have to work the engines and boilers, I will ask you to consider the enormous loss of 
heat that represents, and how in this direction you are throwing your fuel away at 
the same time that you are resorting to all sorts of other contrivances to economise 
it. This boiler can be so surrounded as no other boiler can. In it there is a proper 
ignition chamber, which no other boiler possesses, and it therefore can economise 
fuel to an extent we have not hitherto seen. But the chief economy in this, as. in 
all other compound engines, is not in the engine, it is in the boiler pressure. Mr. 
Perkins in his paper adverted to the well-known fact that it takes no more fuel to 
keep steam at 1,000lbs. of pressure on the inch than at 1lb. The pressure is 
entirely an outside condition. It takes more to make, but it does not take more to 
keep it at a greater pressure and temperature when once made. This is the source 
of our principal future economy, and it is one which must never be lost sight of. It 
is even quite true that the compound engines can be advantageously replaced some- 
times at moderate temperatures of steam by single cylinder engines with an economy 
of parts, and with certain other economies, even in the use of the steam itself, but 
this can never be done where the steam has an initial temperature of some 300, 400, 
500 degrees. Here we should utterly fail to condense if we at once passed the steam 
into the ordinary condenser ; it would take a condenser half as big as a ship to do 
any real good, therefore we do use, and with good results, such compound engines 
as those you see there. It is no answer to say the complexity of parts makes them 
unadvisable ; the point we have to look at is whether they do better work with less 
fuel. This paper contains a promise of an advance such as can scarcely be over- 
rated, and which ought to receive the most close investigation. It is emphatically 
one which should not be relegated to the background of an unimportant experiment 
made by private parties, but is deserving of national attention, for it is likely to 
prove of national importance. 

Mr. Perxins, in reply said: Lord Alfred Churchill spoke about the tubes in the 
condenser, and inquired if there was an internal tube. The condenser tubes are only 
fixed in a tube plate at one end, thus leaving them free to expand and contract with- 
out injury to the joints. There is an internal tube that goes to the top of the 
external tube to conduct the water up to the end. 

Mr. Olrich mentioned about the circulation of water in this boiler. The boiler 
described in my paper, is not built for the purpose of circulating water. These boilers, 
make steam by foaming; the water does not circulate as it does in a hot water cireu- 
lating apparatus, the water foams, and the whole of that boiler is partially full of 
steam and partially full of water; if you draw from the bottom tube of the boiler, 
you will find steam there just the same as out of the middle tube. We find this in 
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working these boilers, that if we place the water gauge in a low boiler up to the top 
tube we can get dry steam; if we place the water-gauge half-way down in a high 
boiler, we find very often we get wet steam, showing that time must be allowed for 
the separation of the water from the steam. These boilers work more like an am- 
monia-separater than like steam boilers as ordinarily made. With regard to the 
tubes burning, they never burn under any circumstances whatever, as long as the 
water is kept at a proper level in the gauge. There has never been any sign in all 
the boilers we have constructed of one tube having been hot, except when the feed 
has been neglected. Mr. Olrich also spoke about the small tube that supplied that 
engine (meaning the winding engine with the one-eighth inch diameter bore steam- 
pipe). Mr. Rennie asked me to place a gauge on each side of the pipe, and we did 
so; there was 150 lbs. pressure on one side, and 270 lbs. on the other; the engine 
when cutting off had twenty-four expansions ; there was 20 lbs. initial in the high- 
pressure cylinder. 

Mr. Parker spoke about the “ Montana.” The “ Montana’s” boiler was wrongly 
constructed, inasmuch as there was no proper connection for levelling the water in 
the boiler; the consequence was, the water was flying up and down in the different 
sections, leaving some sections dry, which no doubt became red hot. That is the case 
in all these sorts of boilers in which they have no proper connection for levelling the 
water. In these fire-box boilers, which I have described in my paper, nothing of 
that sort ever happens, the connections for levelling the water being entirely 
different in principle. The boiler fixed in the ‘‘ Montana” and “ Dakota” was an 
exaggerated copy of one of my boilers, in which was left out the most important tube 
for levelling the water. If they had increased the outlets to the steam pipes very 
likely it would have worked all right as far as not burning the boiler. My boilers 
have been at work many years, and we have never had any trouble with them. I 
have had them in my boat, which is very crank, and if you were to turn the boat 
upside down quickly, and right her again, there would be no fear of burning the boiler. 

Mr. Hyde spoke of the disadvantage of pure water from sea water. I have tried 
that same experiment which he described. With regard to working distilled water 
in boilers, in which the distilled water was derived from sea water, I found it had 
just the same effect,—it ate the boiler away, pitted it, and left holes full of a black 
substance, the composition of which is uncertain. The cure I found for this decay 
(and it only happens when distilled sea water is used) is to supply the boiler 
with fresh water, or distilled fresh water, then it never happens. If the water 
is pure it has no effect upon iron. There are a great many points that must be 
considered when you try experiments with water. Air has a great deal to do with 
it. With regard to getting pure water from sea water, it is an impossibility to 
distil it so as to get it pure, therefore the water in Mr. Hyde’s boiler (although 
very likely he could drink it) may have been very impure ; distilled sea water will eat 
away the boiler, but distilled fresh water has no effect on the iron, whether in my 
boilers or in boilers of the ordinary description. Mr. Hyde also spoke about the 
working of steam in one cylinder. If he were to make an engine to work steam at 
250 lbs. or 500 Ibs. pressure, and expand the steam in one cylinder thirty-two times, 
it would theoretically be quite as effective as the engine described in my paper; but 
he would find he must have his crank shaft about six or eight times the size, and a 
piston-rod in proportion ; the consequence would be instead of weighing 27 tons it 
would weigh about 500. 

Mr. Thornycroft asked a question about the evaporation of the boiler. We tried 
® great many experiments with road engines, and when we were on the road we 
found it was very difficult to get up some hil!s. The engine had an air surface con- 
denser, and the fire-grate was very limited—only about a square foot, and was 
intended to work with natural draught, but we found we could not get up the hills. 
The consequence was we turned the exhaust pipe into the chimney, and with a square 
foot of fire-grate we burnt as much as 80 lbs. of coke per hour. No doubt a very 
large quantity of water was evaporated, quite equivalent to what a locomotive boiler 
does. We worked it very hard ; the high-pressure cylinder worked at 500 lbs., and 
the low-pressure exhausted at 200 lbs., and with this blast in the chimney, it sent the 
sparks up fifty or sixty feet. I have therefore no doubt about the boilers standing 
any amount of fire you like to put on so long as it does not exceed 80 lbs. of fuel per 








798 


ON RECENT ECONOMIES IN USE OF FUEL, ETC. 


square foot of fire-grate per hour. The “ Propontis’’ has been referred to, but the 
“ Propontis ” had the same fault as the “Montana” and “ Dakota.” She threw the 
water from one part of the boiler to the other. It was a coniposite boiler so managed 
that the water did not keep its proper level. This same action has taken place 
very often in factories, where there were a number of boilers improperly connected 
together, and it has always been the rule among engineers, when there have been a 
number of boilers connected together, to place a check valve on each, without which, 
if the pressure gets up in one more than in the other, it blows all the water out of 
one boiler into the other, and that is no doubt what has happened with a great 
many of these water-tube boilers ; of course, if the water is not kept in the boiler, 
whether tubular or cylindrical, or flue, it has the same result, the boiler gets red 
hot ; it begins to leak, or blow up. 

There was a question about the weight of water per horse-power per hour ; these 
diagrams show about 10°4 lbs. I fancy from 10 lbs. to 12 lbs. is a large allowance 
when steam is expended thirty-two times from 250 Ibs. pressure, provided the eylin- 
ders are properly jacketed and the pistons are tight. With regard to the quantity of 
water to make good the waste, to show how little it is, I should not have the 
slightest objection to go from England to America in a steam-ship fitted with my 
boilers and engines, &c., carrying no reserve. I have had a stationary engine, indi- 
cating 250 horse-power, working for a fortnight, without any additional water being 
supplied to it, and, at the end of the fortnight, the owner had the engine stopped 
and the boiler cooled, because he became frightened, and thought there must be 
something wrong, as no fresh supply of water had been found necessary, and when 
cool, and the water-level in the boilers was examined, no perceptible difference in 
loss could be discovered. The allowance I should put on board ship, as a reserve to 
ensure a sufficiency to make good waste from all sources, would never exceed 4 per 
cent. in weight of the coal to be consumed on the voyage. I think that completes 
my answer to all the questions. 

The CHarrMAN: I am sure we shall all return our best thanksto Mr. Perkins for 
the extremely interesting paper he has brought before us. 


AppeENDIXx C. 





Comparison of thejrelative Consumption of Fuel on H. M.S. “ Alexandra,” with that 
obtainable by a Perkins’ Engine of equal power. 


H.M.S. “Alexandra,” R.N. 
Present Engines, compound 60 lbs. steam 
pressure (See “ Times,” 3/3/77.) 

LH.P. 8497°9 at official trial 6 ised LHP. 8497°9. 
steaming orate 

57 tons of coal consumed in 6 hours’ | 22 tons 16 cwt. coal would be consumed 
steaming .... Sot mele epipn ee } in 16 hours’ steaming. 

2} lbs of coal per I.H.P. per hour...... 1 Ib. of coal per ILH.P. per hour. 


If Engined on the Perkins’ System. 
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228 tons of coal per day of 24 heurs at 
full speed, equal to that obtained at 
the 6 hours’ official trial...... 

750 tons of coal total quantity carried .. 


se eeee 


34 days’ full steaming at power equal to] 


that obtained at the 6 hours’ official 
ON aR Se eee oe ee 
15 knots an hour mean speed at trial .. 
1,170 knots total distance that the ship 
can run at full speed, consuming 750 
tons of coal .. 


re ee ee 
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91:2 tons of coal per day of 24 hours at 
full speed, equal to that obtained at 
the 6 hours’ official trial. 

750 tons of coal total quantity carried. 

8} days’ full steaming at power equal to 
that obtained at the 6 hours’ official 
trial. 

15 knots an hour mean speed at trial. 

2,970 knots total distance that the ship 

could run at full speed, consuming 750 
tons of coal. 
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LECTURE, 


Friday, April 13th, 1877. 


CotoneL H. C. FLETCHER, C.M.G., Commanding 2nd Battalion 


Scots Guards, in the Chair. 


THE FURTHER DEVELOPMENT OF THE VOLUNTEER 
FORCE. 
By Georce H. Hosre, Esq., Admiralty, Civil Service Volunteers. 
Introductory. 

THe task that lies before a lecturer on this subject is one of consider- 
able difficulty. To enter in detail intoa statement of all that might be 
done to promote the further development of the Volunteer Force would 
be out of the question, even if a longer time were placed at his disposal 
than is the case. To embark in a mere sketchy essay would be trifling 
alike with the time of this Institution and the importance of the 
matter under consideration. A middle course, between undue depth, 
on the ene hand, and shallowness on the other, is found in the method 
which I propose to adopt, viz., that of laying before the meeting a 
series of considerations, few in number, but sufficient, I believe, in 
substance, with the view of giving a well defined basis for the discus- 
sion which it is my especial object to evoke. 


The Invasion of England. 


The exhaustive manner in which Major-General Collinson handled 
the question of the possibilities of attack and defence of this country, 
has cleared the road of a whole host of objections which it would 
otherwise have been my duty to anticipate, such for instance as that 
which is frequently brought forward, to the effect that there is no 
chance of the invasion of these islands ever being attempted, and, 
which is even more common, that there is no chance of such an attempt 
being attended with success. On the probability of the occurrence of 
either contingency, I will not venture to offer an opinion, but will 
coutent myself with adopting General Collinson’s demonstration, that 
there is a chance that both may, at no very distant date, be trans- 
formed into accomplished facts. For the latter and more disastrous 
catastrophe, that of a landing on British soil being definitively 
effected, we are to all appearances fairly well prepared. 
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Preparations for Defence. 


Fortifications have arisen, or are destined to arise, to protectour naval 
arsenals and dockyards from land attack, while the science of harbour- 
defence is being rapidly matured. Surveys have been held in various 
districts, with the view of ascertaining the defensive capabilities of 
points especially liable to attack, while a notable scheme has been pub- 
lished in the Army List, and communicated to those whom it concerns, 
whereby—to adapt a term recognised in the German armies engaged in 
siege operations during the late war—alarm-posts are assigned to the 
various land forces at present enrolled in the dominions of Her Majesty 
at home. 


The Volunteers. 


With regard to the part which the Volunteers are destined to play 
in this scheme of insular defence, an assurance has recently been 
given by the Quartermaster-General (Major-General Lysons), to the 
effect that every member of the force will have work given him to do, 
although the distribution of the various battalions is not yet complete. 

Before proceeding any further in this direction, it may be as well to 
glance at the present condition of that branch of the auxiliary contin- 
gent whose further development is advocated in this paper. 


A Review of the Returns. 

Every arm of the service is represented in the Volunteer force, 
although in very different degrees. In round numbers we find from 
the annual returns, dated the lst November, 1876, that the enrolled 
strength at the close of the past “ Volunteer” year was as follows :— 


RR SEUNG ik 6 eke wannn 9 550 
Artillery *..ccccsccescsses 85,000 
BAGO. cc cccncasccccne 7,000 


Mounted Rifles............ 150 
EeMMEy ce scecscscececcs EEUU 


Giving a total of from 185,000 to 186,000. 


Light Horse. 


The numerical weakness of the Volunteer cavalry is certainly re- 
markable, yet the fact that, despite of the discouragement that must 
result from the absence of collateral emulation, isolated troops, amount- 
ing in all to some 700 sabres, continue to make themselves efficient, 
is in itself noteworthy evidence of the honest spirit that lies at the 
root of the movement. Nor are the efforts of the light horsemen of 
Fife and Forfar, of Hertfordshire, Huntingdon, and Lincolnshire, by 
any means to be despised. Should t:.2 evil day of invasion arrive 
before all our maritime countries have instituted some similar force, 
there can be little doubt but that a large amount of suffering will be 
inflicted on unarmed villages, owing to a deficiency of cavalry where- 
with to meet and repel the enemy’s foraging parties. 
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Mounted Ttifles. 


The Mounted Rifles, although their total strength is now reduced to 
150, may still boast that they have set the fashion of the latest phase 
of cavalry encounter, and to Colonel Bower belongs especially the dis- 
tinction of having developed a system, which, according to Colonel 
Hamley’s theory, might, if employed on a large scale, revolutionize 
continental warfare. All honour ‘to the counties of Dumfries, of 
Roxburgh, and of Hants, for rising superior to the fear of seeming 
singular. 

Engineers. 


Of the Engineers, it will suffice to say that there were present at 
annual inspections about 6,000, while 7,000 out of the enrolled strength 
of 7,500 made themselves efficient. The value of this branch of the 
Volunteer force will best be shown by a statement of the names of the 
head-quarters of the various corps or administrative battalions. In 
the north, Glasgow and Jarrow-on-Tyne; in the centre, Leeds and 
Sheffield, and the Mersey group of Birkenhead, Liverpool, and 
St. Helen’s; in the south, one at Peterborough, one at Bristol, and 
three in the Metropolitan District. 


Artillery and Infantry. 


Of Artillery, there are 51 brigades, of an average strength of 680 
of all ranks; of Infantry, there are 206 battalions of 690. Of the 
former force, 28,000 were present at annual inspections; of the latter, 
117,000. Of the one, 32,500 were efficient; of the other, 134,509, 


Summary of Statistics. 


These statistics can scarcely be otherwise than wearisome; but they 
are necessary as the concrete foundation of fact on which to rear the 
abstract structure of theory. They may be briefly summed up in the 
statement that 92 per cent. of the whole force complied during the 
past year with the. War Office Regulations as to efficiency; while 
82 per cent. were able to attend the inspection parade. 


Continued Vitality of the Force. 


Although the movement has been subjected to no ordinary amount 
of criticism, it retains all the vitality which inspired its origin; and 
the fact that there is every year a steady numerical increase of five or 
six thousand efficients must not be overlooked. 


Opinion of “The Times’’ in 1859. 


It now becomes my duty to ask your attention to three short 
extracts from published opinions on the general worth of the force. 
The first is from the Times summary for the year 1859. It runs as 
follows :— 

“The rapid organization of Rifle Volunteers, if it perpetuates itself 
“ in a national custom, will have been by far the most important move- 
“ ment of the year. Conscious ability to protect the shores of England 
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‘ against all assailants will calm the susceptibility of popular feeling 
‘“even when subjects of dispute with France unfortunately arise. 
‘** Two or three hundred thousand Volunteers, skilled in the use of the 
‘‘ rifle and instructed in the rudiments of military discipline, would, 
‘‘in conjunction with the regular Army and Militia, outmatch any 
‘force which could find its way across the Channel. After a cam- 
‘“paign of three months, many of the Volunteer regiments would be 
“* competent to take their place in a line of battle, and in the meantime 
“they might with little assistance garrison all the strong places 
‘in the kingdom. In the contingency of an attack on Malta or 
* Gibraltar, the existence of a sufficient domestic force would set the 
‘army at liberty for foreign service.” 


. 


Of Captain de Grancy in 1871-2. 

The second extract is from a sketch of the British Army, published 
by Captain de Mandat-Grancy, Military Attaché to the French 
Embassy in London. He says :— 

‘I have seen the Militia and Volunteers mancuvre with all the 
‘“‘ aplomb of veteran troops. I was present, in particular, at a field- 
“ day of 25.000 Volunteers at Brighton in the year 1872. Two bodies 
“of 12,000 men each, under staffs selected from the regular army, 
‘* were in movement against each other from 5 A.M. to 5 P.M. on ground 
“the most broken and unfavourable to manceuvring that it would be 
“‘ possible to conceive. It was said that one Wolunteer declared he 
‘“‘ had had enough of it, and fell out in violation of all discipline; the 
‘rest stayed out the field-day in a manner really remarkable.” 

My third and last quotation is from the speech made by the Right 
Honorable the Secretary of State for War on the occasion of bringing 
the Army Estimates under the notice ot the House of Commons. 


Of Mr. Secretary Hardy in 1877. 


** And nowI come to the Volunteers. This year there is an increase 
“‘ of payment, but it is an increase which is on account of the greater 
‘“* number of efficient Volunteers.” Not only does Mr. Hardy make no 
disparaging reflection whatever on the force, but he proceeds to single 
out for especial commendation the memorable Hyde Park Review of 
the Ist July, 1876. 

I do not think that I need say any more to prove that the Volunteer 
force is in as vital a condition now as when it first saw the light in 
1859, and that those who are entrusted with the direction of its 
energies are anxious to avail themselves to the utmost of any oppor- 
tunity that may be given them of still further developing its powers. 
Such opportunities, however, rarely offer themselves, and it is to the 
members of the great unpaid organization itself that we must look for 
the initiative in all measures of gradual progress. 

Direction of Future Development. 
As I have already stated, it is quite out of the question for me to 


attempt to put forward any complete scheme of re-organization, even 
were such a course desirable; but I do ask permission to be allowed to 























ee 














THE FURTHER DEVELOPMENT OF THE VOLUNTEER FORCE. 803 





suggest a method by which at no extra cost the present value of the 
force may be decidedly increased. Although allusion has been made 
to the present condition of the Light Horse, the Mounted Rifles, the 
Engineers, and the Artillery, as well as that of the Infantry, it is to 
the last-named arm to which I shall for the remainder of my address 
confine my remarks; for not only is it that which is easiest to handle, 
but it is also, so to speak, the central figure about which the others 
are grouped. 
Destination of the Infantry Volunteer Force. 

It will be sufficient, then, for the present purpose to ascertain the 
mode in which the War Office authorities propose to make use of the 
Volunteer Infantry. Thanks to a comparatively recent communiqué 
of a semi-official character, it is known that a part of the force called 
out will be employed in augmenting the strength of the garrison 
armies, while the remainder will be absorbed in the Coast Brigades 
system. 


Coast Brigades. - -Detachments in Garrisoi ° 


A study of pages 109, x to z, of the Army List, will show that the 
latter project principally affects those battalions of Volunteers which 
lie far away from the thickly- populate d districts of the island, while 
refe rence to page 109, q to u, in the same publication, betrays the 
fact that only detachments of the other corps will be embodie d in the 
garrison armies. 

The “ Civil Occupation a Objection. 

This anomaly is defended by those who originated it, on the ground 
that it cannot reasonably be expected that more than one-fourth of 
the members of each corps of Volunteers will be able to absent them- 
selves from civil work, even in case of an invasion being imminent. 

I beg to be allowed to protest against this assumption. It is un- 
doubtedly true that it would be impossible to maintain an army com- 
posed of Volunteers for any length of time at a considerable dis- 
tance from the men’s homes and places of business, but it is by no 
means certain that stich a course is necessary. If, as was demon- 
strated by General Collinson in the second part of his lecture on 
Invasion, much time is consumed in moving a corps d’arniée along a 
single’ line of railway, it by no means follows that, with a network of 
communications with the coast such as we possess, there would be 
any difficulty in concentrating a sufficient number of brigades in rear 
of a point seriously threatened by an enemy. The brigades might be 
formed to-morrow, and the men accustomed year by year to go under 
canvas, drilling at dawn and before sunset, and spending the day at 
their ordinary work. This is already done by some metropolitan bat- 
talions, and the élite of the rural corps, and there is no reason why 
the custom should not become universal. The men should have con- 
stant practice in striking and packing tents. With this the column 
of march might be formed at half an hour’s notice, and the arrival of 
the news that a landing was imminent, would send whole battalions 
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and not mere detachments in whatever direction might seem good to 
the General in command. 


Inadequacy of Mobilization Scheme. 


It may be objected to this policy that these Volunteer brigades will 
not be wanted, that all the infantry required for service in the main 
field armies is already provided by the Line and the Militia, and that 
to make any further addition to the Mobilization Scheme would be, so 
to speak — 

“To gild refined gold.” 
Now it may be as well to arrive at a perfectly clear understanding of 
the position in which we stand at present, and of the danger that may 
by an untoward series of events come very close to our doors. 


In Two Cases. 

With this view I will lay before the meeting two cases in which the 
Mobilization Scheme, admirable as it is allowed to be in many re- 
spects, would fail to keep an enterprising enemy out of the heart of 
the country. Of these one is that of a foreign expedition being re- 
solved on; the other that of the whole force being retained in the 
country, but being paralysed by a combined attack on various distant 
points. 


Case I.—Foreign Expedition takes away 54 Battalions. 


In the first case, it is probable that two army corps would be 
ordered to embark on board transports, and as the complement of 
Infantry to an English corps is 21 battalions, it must be allowed that 
the 6 battalions of Foot Guards would, together with 36 battalions of 
the Line, be at once withdrawn from the Army of Home Defence. It 
is not too much to suppose that.some 10 or 12 Militia regiments would 
also be shipped off to reinforce colonial garrisons, such as Malta, 
Gibraltar, or Bermuda. In this case, therefore, the present total of 
123 battalions made up of the Guards, 45 Line, and 72 Militia regi- 
ments, would be reduced to 69, the deficiency being 54. 

Unless the said deficiency is made good, the Mobilization Scheme 
would cease to be a reality. 


Case I1.—Combined Attacl: on various Points of Coast Line. 


In the second case it is premised that the foreign expedition spoken 
of above has been postponed in view of an imminent invasion; that 
this invasion is to be looked for, not from any one particular power, 
but from the combined forces of two or more states in permanent or 
temporary possession of the harbours of Brest, of Cherbourg, and of 
Wilhelmshaven. In these fancy sketches it is usual to consider the 
Channel and Reserve Squadrons to be either absent, annihilated, or 
overmatched, and there is, therefore, nothing especially out of the 
way in allowing the enemy’s expeditionary fleets the unmolested right 
of way over the waters of the German Ocean, the English Channel, 
and the Irish Sea. General Collinson’s estimate gave 150,000 as the 
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number of foes that could well be ferried across to our island within 
i. very short period ; let it be supposed then that each of the three 
expeditions consists of 50,000 men. 

The Wilhelmshaven and Rotterdam Fleet will make for a point 
between the Wash and the Humber, and at once attempt to effect a 
landing on the shores of Lincolnshire. Its first object will be to 
possess itself of the city of Lincoln as a convenient base of operations 
either against the Leeds and Sheffield or the Birmingham and Stafford 
districts, nor will it find any obstacle to its progress save the rather 
scattered forces, some 20,000 in all, of the Seventh or York Army 
Corps, and such few coast brigades as may be collected on the spur of 
the moment. Under ordinary circumstances it might be expected 
that the Edinburgh and Melrose Divisions would at once be despatched 
as reinforcements from the north, that the Chester Corps would move 
over to East Retford, and that the metropolitan forces would be 
pushed forward by rail to Peterborough or Grantham. In this parti- 
cular case, however, there is no chance of support coming from any 
quarter, for, while the Cherbourg expedition is selecting a landing- 
place on the coast of Sussex, and thus keeping the four corps grouped 
around London on the qui vive. that from Brest is lying under the lee of 
the cliffs of the Isle of Man, and, by its presence in this central position, 
at once menacing the Irish, the Scotch, and the Chester Army Corps. 


Auviliaries Available. 


To what force can the York corps look for aid? Not to the Army 
Reserve, for that has long since been absorbed in bringing regiments 
of the line up to their full war strength; not to the Militia or Yeo- 
manry, for they are already distributed over the various existing 
corps, but rather to that section of the Auxiliary Forces known as 
the Volunteers. In Yorkshire alone there are 14 infantry battalions, 
in Lancashire there are 20; Lanarkshire has as many as 10, and in 
Middlesex, independently of Surrey and Kent, there are no less than 
28. Surely these 72 battalions might well be trained in time of peace 
to such a pitch of excellence as to be perfectly prepared—should such 
an occasion as that which I have endeavoured to demonstrate arise— 
to take the field with the full prospect of turning the tide in favour of 
an outnumbered and outflanked Army Corps. Let the possibility of 
their services being required be once conceded, and it becomes the 
duty of all who seek to make the Volunteer force something more 
than either a shooting club or a fuli-dress parade association, to 
enquire whoiher there is not some room for improvement even in its 
present very creditable condition. 


How the Volunteers nay be fitted for Field Service. 


Now I must venture to remind those of my hearers, should there be 
any such, who were present at General Collinson’s second lecture, that 
in the discussion that then ensued I ventured to Jay before the meet- 
ing the method which struck me as being that best fitted for the 
development of the force to such an extent as to enable it to aspire to 
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play a more distinguished part in the defence of the island than that 
which is at present allotted to it. 

On that occasion I suggested that the Volunteers would not be 
qualified to take part in field manoeuvres until the battalions had been 
reconstructed, until a system of brigades had been organized, and 
until adequate camp equipment had been provided. Although I hold 
very decided views on the last-named point, viz., the necessity of pro- 
viding beforehand tents and blankets and other campaigning requi- 
sites, I will confine my observations to-day to the questions of the 
reconstruction of battalions and the organization of brigades. It will 
be to some perhaps a matter for regret that recourse must here again 
be had to statistics, but without the aid of figures it is difficult to 
convey an idea of the purport and scope of the proposed reconstruc- 
tion. 


Reconstruction or Battalions. 


As has been already stated, there are now in existence 206 battalions 
of Volunteer infantry, of which number 120 are made up of small 
country corps and are termed administrative battalions, while the 
remaining 86 are able to stand each one by itself. Although the 
strength of these battalions varies considerably, a general idea may be 
formed of the available force by striking an average. 

This process gives us for each battalion an enrolled strength of 600, 
an efficient strength of 650, and a still smaller total, 570, of those who 
were present at annual inspections. 

The retired Members of the Foree. 

Before dealing with these figures a further element of our national 
resources must be considered, that, namely, of the trained men who 
have passed through the ranks. Independently of those who formed 
part of corps which are now extinct, the total number of those who 
have served in the infantry alone is given in a recently issued Parlia- 
mentary Return as 486,498, or not very far off 500,000. Now let us 
divide this figure by the number of battalions, 206. The result shows 
a past strength of 1,360 per battalion. 

Of course it is clear that all these men are not now available. It is 
probably only fair to deduct one-fifth for those who are dead, one-third 
for those who are too old, and one-sixth for those who are in any way 
incapacitated, or for any reason indisposed to rejoin the force. These 
allowances will reduce our 1,360 reserve men for battalion to 408, but 
this latter figure may be taken as répresenting the net wnenrolled 
strength of the volunteer infantry regiment. Add to it the enrolled 
strength, 690, and the disposable foree per battalion is 1,098, or as 
nearly as possible 1,100. Supposing that the standard attained of 
physical and technical efficiency was equally high in each individual, 
we should be able to reckon on a fighting field force of 225,000 rifle- 
men. This supposition unfortunately will not be entertained for a 
moment by anyone who has a general knowledge of the real condition 
of the force. On the contrary, he will find in one corps a company, 
or perhaps an entire battalion, rivalling the Foot Guards in physique 
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and the steadiness of its movements, in another about as ill-conditioned 
a lot of men as ever were seen in M. Gambetta’s levy in the Franco- 
German war: in one perfect discipline, in another scarcely the sem- 
blance of a military virtue; in one able-bodied young men, in another 
crippled or unwieldy veterans. This state of things demands a remedy, 
and the remedy which commends itself to me most forcibly is that of 
sorting like with like, and of devoting each class to the range of duties 
for which it is best fitted. With this view let us analyse the com- 
position of our average battalion, and, so to speak, melt it down in a 
crucible. 


The Field A rmy Battalion. 


First we require a marching and, if necessary, hand-to-hand fighting 
force; in fact, a field army battalion. Clearly we do not find it in the 
average enrolled strength, the 690, nor yet in the average efficient 
strength, the 650, nor even in the minimum total we have yet dealt with, 
the 570 present at annual inspections. It is not too much to expect 
that. when the crisis arrived, one-fifth of this minimum would be 
found to be unprepared to stand the wear and tear of forced marches, 
of outpost or frequently recurring sentry duty, of manceuvring over 
rough ground, and of subsisting on reduced rations and under un- 
healthy conditions. Surely it would be wise in time of peace to ascer- 
tain which members of battalions are likely to be of real service in the 
tield, and which will more probably stay away, or, if they do turn out, 
will load the ambulance waggons before a shot has been fired. It may 
be objected that Volunteers, when tried by severe tests at Aldershot 
and elsewhere, do not succumb under the ordeal, and that straggling 
is unknown on their line of march. This is true enough, but it should 
be remembered that these bodies, whether companies or battalions, 
rather represent my ideal of the marching and fighting force than 
the actual reality of the corps as it appears at the official inspection 
parade. When there is serious work to be done, the one-fifth avails 
itself of its privilege to be absent without leave. 

It will be seen, then, that the selection policy, a policy as old as the 
days of Gideon, will reduce our hitherto ininimum total to 456, that is to 
say, as nearly as may be a battalion of 8 companies of 25 file. This is 
a respectable unit, but it may well be expected that, so soon as it is 
seen from their constant exercise in military operations in the field, 
that the men who compose it have made up their minds to qualify for 
employment in the Army Corps system, members of those essentially 
athletic classes which fill our boating, and cricket and football clubs, 
will flock into the ranks, and that by vigorous recruiting the 8 com- 
panies will be increased to 12; the 456 total to 680. 

Here it may be objected that by the formation of these field army 
battalions, the garrisons will be defrauded of the contingents allotted 
tothem. This very reasonable protest brings me to my second item 
of the reconstructed battalion, viz., the sedentary force. 


The Garrison, or Sedentary Battalion. 


It should be borne in mind that the duties of infantry in the defence 
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of a fortress or fortified enclosure are twofold: in the first place to 
ward off attack by simple measures of defence ; in the second, to carry 
the war into the enemy’s lines. It is by no means necessary that the 
same description of troops should be employed for both purposes, and 
while sorties require all the vigour of highly trained field army regi- 
ments, the maintenance of entrenchments, and the lining of loopholed 
ramparts can be as well performed by dwarfs as by giants, by cripples 
as by athletes. A cool head, a clear eye, and a steady hand are the 
only requisites for the small-bore rifle shot, and although allusion has 
scarcely yet been made to the original theory on which the Volunteer 
force was based, it must not be left out of sight that sharpshooting 
has ever been its chief claim on national regard and support. Many 
a man who excels at the Carton ranges, cuts but a sorry figure in a 
“‘double” across a ploughed field. Let such an one be relegated to 
the sedentary or garrison battalions, and we shall no longer have the 
anomaly of round men in square holes, square men in round. To 
return to our statistics, what men have we available for this special 
sharpshooting duty? In the first place that one-fifth of the inspection 
parade which was “cast” when the field army battalion was called 
into existence, (.e., on the average, 114. Next, those members of the 
corps who made themselves efficient, who did not appear at the inspec- 
tion parade, in number 80; and finally the cream, say one-fourth of the 
net unenrolled reserve, 102. This gives us a total of 296, or close on 
300 of all ranks for the sedentary battalion. 


Reserve or Depot Battalion. 


Here some would be inclined to stop, but it must be borne in mind 
that as yet no reserve force has been provided, and without such pro- 
vision it is unadvisable to send a regiment on active service. 

The material is ready at hand, for, as the “cadre” at the regimental 
depot, we have on the average 40 men who are enrolled, who pay their 
subscriptions, attend a few drills, and perhaps fire a few shots at a 
target, but who fail to make themselves efficient. They will form the 
nucleus about which will gather not only those numerous individuals 
who will clamour for admission to the ranks as soon as an invasion is 
imminent, but also the three-fourths of the “‘ net unenrolled reserve,” 
who were not sufficiently ardent or unoccupied to train for entry in 
the garrison battalions. 

Independently of recruits, this reserve battalion would, on the 
average, number 346, 7.e., close on 350 of all ranks. Its value, not 
merely as a feeder in case of need to the first battalion, but also in an 
extreme emergency as an actual support to it on the field of battle, can 
scarcely be over-rated. 


Summary of Reconstructed Battalions. 


What, then, is the result of the project of the reconstruction of 


battalions ? 
In the first line we find 206 battalions, averaging 680 of all ranks, 
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ready to step up into the places, or otherwise to supplement the efforts 
of the regular or militia regiments in the Mobilized Army Corps. 

Next we have an organized force, consisting of an equal number of 
battalions, averaging 3U0 of all ranks, especially well suited for the 
discharge of the duties required of sedentary troops. 

Lastly, we find as many depdt or reserve battalions, averaging 350 
of all ranks, and daily swelled by ardent if untrained recruits, ready to 
fill up gaps or to strengtnen weak points in a line of battle. 


brigade Organization. 


The other main question which presents itself is that of brigade 
organization, and this is the inevitable consequence of the battalion 
reconstruction scheme, If it is decided that it is possible, instead of 
quartering battalions, to expand them into triplets, it becomes neces- 
sary to inquire whether there is in existence any method by which 
these battalions may be made more speedily available for active service 
than they are at present. It is hard to say which would be the more 
objectionable, a throng of battalions suddenly concentrated at a few 
points, and directed to act in concert with each other, although 
hitherto entirely unconnected, or a series of isolated corps straggling 
over the country, in a great measure at the discretion of the respec- 
tive lieutenant-colonels in command. British regular regiments serve 
under such peculiar conditions, that a permanent working brigade 
organization has never been adopted for them, and therefore there is 
a prejudice against the adoption of such a system for the Volunteers. 
It may be doubted, however, whether this prejudice is well-founded. 
Esprit de corps is not necessarily confined to a battalion, it flourishes 
in brigades, and has even been known to bear good fruit in divisions, 
and two or three more battalions trained and accustomed to work 
together, would be far more valuable than the same number whose 
acquaintance with the application of the principles of mutual support 
was confined to the limited manceuvres of the Annual Brigade Drill, 
or the Easter Monday Review. 


Lord Herbert of Lea on Volunteer Gatherings. 


t may not be known to all here that some such organization as that 
which I now venture to recommend was distinctly contemplated by 
the founders of the force of 1859. In proof of this, I will read an 
extract from a letter written on the 7th July, 1860, by the then 
Secretary of State for War, Mr. Sidney Herbert, to His Royal High- 
ness the General Commanding-in-Chief. After giving it as his opinion 
that the efficiency of the Volunteer Force would be promoted, and its 
permanence insured by opportunities being afforded to various corps 
for occasional gatherings for the purpose of being reviewed by Officers 
of high rank and position, and requesting that if it seemed fit to His 
Royal Highness the necessary directions might be given to the general 
Officers commanding districts, he proceeds to say— 

‘“‘ By these means much encouragement would, in my opinion, be 
‘“‘ given to the Volunteer movement, the general Officers would be 
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“enabled to make themselves acquainted with the different corps 
‘* within their districts, and an opportunity (which it might otherwise 

‘in many parts of the country be difficult to obtain), would he 
‘afforded to the Volunteers for meeting together in considerable 
“bodies, and taking part in combined movements; and I have, 
“ therefore, to request your Royal Highness’s co-operation in carry- 
** ing this plan into effect.” 

It need scarcely be added that the co-operation asked for was cor- 
dially given, and that orders on the subject were very speedily issued 
both to Lords-Lieutenant of counties and general Officers commanding 
districts. I am not aware that these orders have ever been can- 
celled, although in some parts of the country they are not constantly 
acted on. 

Yet, although the Volunteer Force has gained considerably both in 
Military experience and general efficiency since the date referred to, 
the practice , advocated by the late Lord Herbert of Lea, of promoting 
occasional assemblages of isolated corps is as necessary asever. Such 
assemblages should not be spasmodic, but might well be regulated by 
the orders of a permanent brigadier who knew his men, understood the 
conditions under which they worked, and was determined to make the 
most of hiscommand. The brigadier would be to the brigade what 
the lieutenant-colonel is to the battalion, and there is no reason for 
supposing that there are no retired Officers of sufficient position and 
means to maintain the dignity of the post, as well as of sufficient 
professional knowledge to enable them to discharge its duties satis- 
factorily. The novelty is no greater than that of welding scattered 
companies into compact battalions, yet no one would dream of abolish- 
ing battalion-drill on the ground that the gathering together of com- 
panies caused inconvenience, and that, for all practical purposes, the 
details of battalion movements could be acquired at company drill. 
Yet this is an argument often brought forward against the com- 
bination of corps in brigades. 

In distinct copeelaian to this view, I would subinit, that what is 
now especially needed in the Volunteer infantry force is frequent 
exercise in brigade movements in the field, for example, that three or 
four battalions ahoald be grouped under one command, and manceuv red 
as representing the advanced guard of an Army corps, or told off to 
defend or attack a half-mile breadth of difficult country ; that they 
should go under canvas together, and learn by constant use the 
relative duties of the component parts of a briga ude in camp; ond that 
they should practise time marches by cross- -roads, and encumbered 
with all their baggage. 

The direct advantages of the adoption of such a system need not be 
urged on the attention of a meeting within these walls, but it may be 
as well to notice a few of the indirect advantages that would accrue 
from it. 

In the first place, the Lieutenant Colonels commanding battalions, 
amongst whom at present the standard of efficiency varies con- 
siderably, would receive practical instruction in an extended range of 
duties, and would, by acquiring some knowledge of brigade drill, 
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qualify for succeeding to the brigadier’s post, in the event of that 
Officer being put hors de combat. 

Then, again, a great impetus would be given to recruiting by the 
frequent spectacle of large bodies of men under arms and engaged in 
military manceuvres. A stimulus would be afforded to the growth in 
efficiency of each battalion by competition with others, and a shoulder- 
to-shoulder sentiment would be developed in the brigade more potent 
even that that already existing in the battalion. 

Taking the strength of the average field army battalion of the first 
line as 680 of all ranks, a brigade of three battalions would have a 
total of about 2,050; and it is undeniable that 70 such units would 
be of far more value for tactical purposes than 206 isolated battalions. 


Probable Objections to Brigade System. 


It would be worse than foolish to ignore the many difficulties that 
will be likely to militate against the adoption of the brigade system ; 
such, for instance, as those shadowed forth in the objections, that the 
time required for brigade drill might more profitably be employed in 
battalion exercises; that many corps lie too far apart to be capable of 
concentration; that the battalion commanders would resent a step 
which might seem to overshadow their dignity; that Volunteers 
never will be fit for field manceuvre, and that it is idle to try to make 
them so. 

Peroration. 


That either this, the brigade organization, or the companion scheme 
of battalion reconstruction could with advantage be adopted at once 
and in its entirety, I do not at all believe; but that little by little both 
may be engrafted on the existing system; that here and there a 
cluster of battalions may be formed; that in this and that head- 
quarters plans for the utilization of Reserves may be put into execution, 
is not too much to expect when one reflects on the vast achievements 
of the patriots of 1859. 

With the outside world the difficulty to be met and grappled with 
is rather the aversion to any project which would tend to convert the 
island into an armed camp; the dread lest the military spirit should 
gain such a hold on the mind of the nation as to impel it to a policy 
of bravado and aggression. The apprehension is as natural as it is 
unfounded. ‘The more universally the knowledge of the use of arms 
is spread over the country, the less inclined is the temper of the 
people to incur—save in the direct necessity—the horrors of war. 
When a man realizes that the weapon which he carries and which he 
is trained to use to destructive purpose is intended solely as a means 
of putting a fellow-creature to death or to great pain and consequent 
helplessness, he will, unless he is a morbid monster, think twice before 
he gives his vote for a bellicose policy. The same peace-loving and 
humane spirit will induce him to spare no pains, should justice compel 
his country to engage in war, to fight out the battle to the bitter end, 
and to annihilate the offensive power of his antagonist. It is cruel 
kindness to perform a surgical operation with a blunt instrument. It 


















812 THE FURTHER DEVELOPMENT OF THE VOLUNTEER FORCE. 


is the height of folly to be only partially, instead of thoroughly, pre- 
pared for the extreme necessities of war. Therefore, it is the duty of 
all who love England, and who value at their trae worth the boons of 
genuine freedom and security both of person and property, to strain 
every nerve in these days of at least ostensible peace, to place these 
favoured islands and all they contain far beyond the reach of the most 
grasping or turbulent foe. On this ground, and on this alone, 1 beg 
the co-operation, not only of this meeting, but of all who may become 
cognizant of these words, in the task which I have sketched out of the 
“Further Development of the Volunteer Force.” 


The Cuatrman: We are anxious to encourage discussion on the subject that has 
been put forward by Mr. Hoste ,and as there are so many Officers present who 
understand the subject thoroughly, we shall no doubt have a very interesting and 
profitable discussion. 

General CavanaGH: Although I have not had the honour of being in any way 
connected with the Volunteer Army of England, yet, as a soldier of nearly forty 
years’ standing, I have naturally taken an interest in a force which adds to the 
military strength of the empire, whilst it was my lot in the days of our trial in 
India to raise and command a corps of volunteers. Since my return to this 
country, I have taken every opportunity that has been afforded me to endeavour to 
make myself acquainted with the merits and perhaps the demerits of the volunteer 
system ; and I must say, after attending several of their great reviews, I have been 
much struck with the evident necessity for requiring the volunteers to be instructed 
in brigade movements—for different regiments to be mancuvred together. Some 
years ago I submitted to the War Office a paper of recommendations on ‘our 
military organization, and one of the points on which I laid great stress was the 
necessity of having a general Officer in every county, who should be the brigadier 
to command the reserve forces, and be responsible for their efficiency, who, 
when the militia were out for their training, should take the opportunity to 
establish brigades and exercise the militia and volunteers together as far as possible. 
Another defect in the volunteer system, and one on which I also remarked in that 
paper, is the mode of supplying the clothing. I pointed out that it is absolutely 
necessary that the volunteers should be efficient, and that I believed, as a yolunteer 
gives his time to the country, it was the duty of the country to provide him with 
everything that was needed, so that he might be fully equipped. I had previously 
taken some little trouble to ascertain the cost of meeting these wants, and I believe 
under proper arrangements, the expense of actually providing the volunteers with 
everything that would be necessary to make them fit to take the field, would’ be 
very little more than that now entailed. I found in many volunteer corps, owing 
to the clothing having to be provided regimentally, they were unable to obtain 
their uniform at the same cost at which it might have been supplied by the Govern- 
ment, and the expense to different corps varied materially. 1n some corps it was 
more than double the cost of a sergeant’s suit of clothing, and in every corps if 
was in excess of that amount. The result at which I arrived was, that if the War 
Office would only take the trouble to give a little attention to the matter, and 
recognize the volunteer force as a most important part of our military organization, 
we should have an Army sufficiently strong and sufficiently efficient to render this 
country free from even the risk of invasion, and at very little more expense than is 
now incurred. 








1 In 1868 the expense of supplying a volunteer with uniform averaged from 
21. 17s. to 41. 17s., the cost of the uniform of a sergeant of the line was estimated 
at 27. Os. 6d. 
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Officer should say something on the most interesting subject connected with the 
present and future of our force. The paper that las just been revd had for its 
title “The Further Development of the Volunteer Force.” Now, ‘development ” 
certainly embraces a great deal. I think it embraces what we must all wish to see, 
the greatest possible etliciency of the volunteer force, and the greatest possible 
utility of the force to the country, not only now but in case of need, so as now to 
give this country security and respect in the eyes of the world, and also render 
itself useful if the time should come for action; therefore, when it is said we 
are to discuss “the further development of the volunteer force,’ I think you 
may expect some of us, at all events, who are volunteer Officers, to say what we 
think ought to be done for “the further development of that force.” I am one of 
those who think if a thing is not good it is not worth having at all. I know we 
are a great expense to the country, and if we are a sham and we cannot be relied 
on, we had better not exist at all; let the money rather be expended in having five 
or six good regiments than in having a force that cannot be relied upon. And in 
these days I do not think you can rely upon a force, unless it is an efficient force 
ready at any moment. With regard to the volunteer force I think there is this 
advantage, that we are ready at any moment for what we are worth. With regard 
to the militia force, they go out for a month’s training once in the year, but after they 
are separated you could not get them together so rapidly as you could a volunteer 
force. Belonging as { do to a regiment 960 strong, I believe, in the course of 
twenty-four hours, we could muster 800 men; that would be acknowledged to be a 
great advantage. Then, what are they when they come together, and if they are 
not so good as they ought to be, what are the means to make them better? I 
think, as an old Officer of seventeen or eighteen years’ standing, who has had 
the advantage of being at the first Autumn Manceuvres and of passing the School 
of Instruction at Aldershot, that there are many things required. The one thing 
we want above all other things is gun drill. What is it that we are told will be 
our duty in case of war? Most likely it will be to hold the forts. Now, I have 
wished and prayed day after day and time after time, to see our men in- 
structed in gunnery. I wish the Government would make a movement in that 
direction; that in every parade ground there should be a gun given by the 
Government, and that the men should be instructed in gunnery, because, most 
likely, it would be part of our duty to hold forts. Why should not we learn 
gun drill, when the marines and other branches of Her Majesty’s forces have 
learnt gun drill as well as infantry drill? I think it is highly necessary that the 
Government should give us guns, and assist us to learn their use. Another advan- 
tage would be this. We all like novelty, and I believe the volunteer force would 
like to go into gun drill, not only on account of its great utility but because it would 
be a novelty ; 1 should for my ov'n part. Of course, when more money is given by 
the country to the volunteers, it ought to have increased efficiency in return, and 
think I must say that the volunteers have responded to the call: and I believe 
where-the Government has required so much of the volunteer force, they are ready 
to give still more ; and if that be the case, surely they ought to be met with every 
encouragement. But the money given is not enough. I think there are certain 
further expenses which ought to be borne by the Government. If you want an 
efficient force you should put them in a state of efficiency. At present when they 
go down to reviews they have not their packs, they have not their great coats. If 
they get wet they have to get into the trains cold and wet; they have not their great 
coats yet. You would not do that with the line, therefore, [ would say let great 
coats, packs, and other necessaries be supplied. I think also volunteers should be 
provided with the best weapons as soon as possible. When I go into the shooting 
field, as an old sportsman, I like to have the best weapon to kill a partridge or a 
pheasant, and surely the volunteer force ought to be armed with the rifle which the 
Government thinks it so important the line should have, and it is manifestly most 
inconvenient for the volunteers to be armed in the field with a weapon as at present, 
differing from that in the regulars in gauge and requiring a different sized ammu- 
nition. A great deal depends upon the bravery of the man, and his confidence 
in his weapon ; therefore, I would say give him the best weapon. I hope the 
time will come when, whatever is found to be the best weapon, we shall be 
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armed with it. Why sbould an inferior weapon be given to an inferior force ? 
Put imto the hands of an inferior force a good weapon, and when they get to 
like it and feel confidence in it their efficiency will be increased. As for brigade 
movements, I felt years ago the necessity of being formed into and practised as 
little armies. I think we ought to have an opportunity of going out as brigades, 
and not only as brigades, but let us have all the forces together, so that we 
may act together as an army. I want, as a Volunteer Officer, to know the 
power of artillery and the efficiency of cavalry, because as an infantry Officer, 
if I know all these things I shall be able to do my duty better. If I know 
what cavalry and guns can do, surely I shall be better able to direct and take 
care of my men and put them into position. Therefore, I would say we want 
all these things, and I think it would be a great encouragement, if Officers could 
not only pass the infantry school at Aldershot, but go also to the cavalry school and 
the gunnery school. I think all these opportunities ought to be afforded us. ‘There 
is another suggestion alsu, if you got some of the old Officers who had seen the 
different branches of the service and knew these things having the command of the 
volunteers, they would soon apply themselves and teach their men, and not only 
that they would thus give confidence to their men on parade, and in the field of 
battle confidence is everything ; if the men have confidence in their Officers it is a 
great way to success. I think it cannot be denied that volunteers are intelligent, 
capable, and willing to learn, and we know that a military education, at the present 
day is an exceedingly scientific one. A man requires not only strength of mind 
but also experience, and withal calmness, and education gives calmness, and I 
believe all these qualities will be developed in the volunteer force, if they have the 
opportunity given to them. But what stands in the way? It is the question of 
time and the question of money. You want men to leave their own occupations 
not only at their own expense, but at the cost of their time. How is that to be 
done? I think if a force is worth having, the Government would do well if, on the 
occasion of these brigade meetings, the men were paid for the day on which they go 
out, I think that would add greatly to the success of the force; as it is, it is a 
wonder what has been done. I go into Lancashire and find Lancashire regiments 
everywhere. They come up to the Kaster Monday Review in stronger force than 
any other regiment ; they come up to the Hyde Park Review, and why? Because 
the Officers put their hands in their pockets and pay the expenses. As money is 
required for the sinews of war, so is it required for the volunteer force. And so, 
because the Officers put their hands in their pockets and find the money, you find 
the Lancashire regiments the strongest regiments in the field, come up all the way 
from that northern country, not minding the time or the expense, but taking an 
interest in the welfare of the country; but all have not the means. I really think 
the men should be paid when they so come out. The militia are paid when they 
are called out for a month, and why should not something be done more than at 
present for the volunteers. On one occasion when General McMurdo inspected my 
regiment and distributed the marksmen’s badge, he said : ‘“‘ Marksmen to the front!” 
Yes, he called forward the marksmen to whom he had to distribute the badge, and 
he said: “ You will be the men to go forward to the front ; you will be the men to 
‘‘ be called out in case of an emergency ; you will go down by train as fast as you 
“ean to the place where the enemy may be about to land, and there you will meet 
‘the foe. You won’t want your great coats, because you will be in a friendly 
‘* country, and you will draw all your resources from that country ;”’ that was his 
view, but then you must have efficiency, you must not be content with the mere 
routine of parade drill! Parade drill is not enough, because, though a certain 
number of men attend very regularly, there are a great many who do not attend, 
and when they do attend they very much interfere with and paralyse our move- 
ments. That is simply the feeling of a volunteer Officer. I believe good can be 
done and that the service can be developed. I think it ought to be an honour to 
belong to that service which is for the defence of our own country, and I want to 
see a feeling instilled into the minds of men that it is so. I think the way in which 
they have responded to this movement shows that it is so. But there are certain 
limits they cannot go beyond; “certi sunt denique fines,” they must attend to 
their professions. A man must attend to his ledger before he attends to his rifle; 
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he must attend to his profession before he attends to his sword; but still he is 
willing to attend to his rifle and his sword, and being willing, he must, I would 
suggest, be further assisted by the Government, because his time to him is money. 
I believe those are the most important topics for our discussion comnected with 
“the further development of the force.” With regard to the Officers, I should 
like to mention one thing in which they might be greatly encouraged at a very little 
or no expense, and that is this: I have served as a volunteer Officer for seventeen 
years, and have passed through every grade from that of a private upwards. I am 
now entitled to retire on full rank. Why should not I, if I wish to stay, as an old 
Officer, still active and able, nave the brevet rank which is conceded to Officers in 
the militia? We have applied for it, and it has been refused to us, and I want to 
ask respectfully why should we be placed in a position in this respect in which the 
militia are not placed? Why should I be met with this rejoinder, “ You may 
“remain, but you shall not have your brevet rank?” I say that if the Govern- 
ment can further see their way how they can please the volunteers by acceding to 
their wishes to become more useful and more efficient, we, as volunteers, will do 
everything in our power to carry out their ends. I submit that these considerations 
are at any rate worth the attention of the authorities. 

Colonel pu Piar Taytor: There seems to be some hesitation on the part of 
volunteer Officers to express their views to-day, and although I did not come here 
with any intention of speaking, yet, for the credit of the volunteer service, I shall 
be glad to make a few observations. I would remark that if the meeting had been 
held in the evening, this theatre would have been filled to overflowing, but it is 
only at a great sacrifice that volunteer Officers, most of whom are engaged during 
the day, can be here at three o’clock in the afternoon. I should have brought every 
Officer in my regiment if the meeting had been held in the evening. 

I regret that I cannot entirely agree with Mr. Hoste in respect to volunteer 
brigades. From having had the distinction of commanding provisional battalions 
of volunteers at camps of exercise and maneuvres for the last six years, I am con- 
vinced that the greatest benefit is derived from those occasions when the volunteers 
are associated with regular troops. 

The volunteer is essentially an imitative being, and learns more from seeing the 
steady drill, t!:e discipline and smartness of a regular regiment, than from all the 
instruction we can give him. The close association of volunteers with the regulars 
was the great and only advantage of the Autumn Manceuvres, but actual steady 
drill was not learned, and I strongly recommended the War Office not to let the 
volunteers join them. 

I wish it could be managed in camps of exercise that the regiments of the 
regular service should be encamped on the same ground with the volunteers. It is, 
I know, « tax upon the regular troops to keep them under canvas after their regular 
work is over; but I hope this year volunteers may get to Aldershot before the 
troops have gone into barracks. 

General Cavanagh made some remarks as to volunteer clothing, and dweit 
strongly on the great disadvantage of having volunteers in different uniforms. I 
entirely agree with him, and a piebald provisional battalion, such as we see at 
Aldershot, is the most unhappy object imaginable, and however well the men may 
drill, and however steady they may be in the ranks, they never can present a really 
satisfactory appearance. I wish the Government would take this matter into their 
serious consideration. No doubt a large expense is involved in fitting out all the 
infantry volunteers complete with new uniforms, but it might be arranged that, 
while retaining the present head dress, accoutrements, and trowsers, every volunteer 
should be supplied by Government with a scarlet patrol jacket, which, I believe, 
would not cost ten shillings, leaving the volunteers to alter shakos, and trowsers, 
and accoutrements by degrees and at their own expense. With regard to the 
efficiency of volunteers, I entirely agree with Mr. Hoste, that volunteer battalions 
shouid be divided into elasses, not merely in regard to the physical capabilities of 
the men, but also in regard to their drill efficiency. The first class should be sub- 
jected to a very much larger number of drills than volunteers are required to 
undergo. Military men must know that if every volunteer attended only nine 
annually—the War Office requirements—the force would be simply a rabble. It is 
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only because in every regiment a very large proportion of the men attend a very 
large number of drills and so form a good solid framework, that volunteer regiments 
are fairly efficient ; and I hope that if ever a scheme be carried for dividing volun- 
teers into classes, the highest class will be required to attend at least fifty drills a 
year. I am sorry to say with regard to the Officers that the examination has 
latterly drifted into the old style. T'wo years ago a regiment which I know very 
well had nine Officers passed at the inspection. The Inspecting Officer, an old 
friend of mine, informed me in reply to my inquiry, “How he could pass those 
* nine Officers?” said, ‘The fact was, when I was sent to inspect that regiment 
“and they had been drilled for a quarter of an hour or so—it was getting dark—the 
* Colonel stated he had nine Officers to pass, I asked them one or two questions, 
“and what could Ido? I-had to pass them.” I think every Officer in the Volunteer 
Army should either go through a thorough examination before a Board or should 
go through the schools of instruction. 

With regard to the instruction of Officers after appointment, I have insisted upon 
all Officers and non-commissioned Officers of my regiment attending skeleton drills. 
In volunteer regiments we never can get the rank and file to attend with suflicient 
frequency to impart thorough instruction to the Officers and non-commissioned 
Officers. The men are assembled for battalion drills perhaps six or eight times a 
year, but the drills are frequently done in a hurry and there is no opportunity for 
Officers’ instruction. By means of these skeleton drills, which I hold twice every 
week during the season, at which every Officer and non-commissioned Officer is com- 
pelled to attend, I am able thoroughly to instruct my Officers, and if several volun- 
teer regiments, after having first instructed their Officers in this way in battalion 
movements, met for skeleton brigade drill, they would derive very much benefit 
from it. Brigade drill I take it is mainly useful for the instruction of field Officers, 
and the rudiments of this drill can be just as well taught at skeleton drill as with a 
complete regiment, and I should like to see these drills made compulsory by the 
War Office for Officers and non-commissioned Officers. 

Lieutenant-Colonel Howarp Vincent: I have waited until this period of the dis- 
cussion, in the hope that some Officer with longer volunteer experience than myself 
would have enunciated the facts uppermost in my mind, and so have relieved me of 
the task which I rise to undertake. I especially regret that my good friend Colonel 
Gordon Ives is absent from England, as he would have been far better fitted to 
undertake this duty. The facts of which I wish to speak are three in number :— 
Firstly, as to the Officers; secondly, as to the men; and thirdly, as to finance. 
Believe me, Sir, to the Officers of my own regiment I am attached by many an 
affectionate tie ; it is not of them, therefore, that I speak. They are zealous, many 
of them highly efficient, but yet I do proclaim it aloud, that the oflicering of the 
volunteer force is its weakest element. Within this very Institution, a few days 
ago, an Officer of the highest rank, liberal minded, an admirer and a practica! 
encourager of volunteers, said to me, “ Of this I am certain, that the non-commis- 
“ sioned Officers and men have improved in far greater proportion than the 
* Officers.” I have every reason to know that that Officer had well considered his 
opinion, and the fact is sufficiently serious without further comment. Suffer me, 
however, to read you an extract from the Bombay Gazette of March 17. It 
represents perhaps rather too strongly, but, however, I think truly, what is the real 
state of the case. I would not, however, be understood as presuming to imply in 
any way that every volunteer Officer, pur et simple, is unfitted for the position he 
holds—quite the contrary—many that I see here, many that I have the honour of 
knowing, are infinitely better suited to command their regiments, where personal 
influence is one of the greatest elements of efficiency, than any ex-linesman could 
possibly be, or any hero of a hundred fights. The extract is as follows :—‘ Of late 
“ militia Officers have greatly improved, and there are few regiments which do not 
“ possess half-a-dozen ex-soldiers. With the volunteers the case is different. 
“ There the non-commissioved Officers and men are of splendid material, bound by 
“legal agreement and Act of Parliament to serve for a given time and efficiently. 
“ But the Officers are of very inferior calibre for the most part. They neither 
“ know their work nor are willing to learn it. If remonstrated with they resign 
“ and cannot be replaced, for the expense and trouble is far from small. If, how- 
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“ ever, the Government took the matter in hand, and insisted on all field Officers 
“and captains having passed through the Army, the gain would be great. They 
should give them the same pay as in the militia, z.e., thirty days, and no Officer 
should be allowed to enter the Army without undertaking, subject to a pecuniary 
indemnity if he leaves it before the expiration of five years, to serve at least five 
years in the auxiliary forces. There are so many candidates, rarely less than 
seven, for every commission, that almost any difficulty can be placed in the way. 
“Many men—the majority probably of those who leave the Army—go into 
“business. If they join the militia, their partner insists upon the annual training 
“being regarded in the lignt of a holiday. If, therefore, the volunteer force, 
“ especially in the large towns, were open to such Officers, and was equally advan- 
“ tageous as to pay, very many would select it in preference to the militia, for their 
“ annual soldiering would be spread over the whole year, and interfere in no way with 
“their civil duties.” This, as I said, represents perhaps rather too strongly, yet 
truly, what is the real state of the case. Some such system must in time be 
established and proper Officers obtained. Without proper Officers when the volun- 
teer force is put on its trial it must break down. And I do say it is unfair upon 
Officers commanding regiments to throw upon them the extraordinary burden of 
finding efficient Officers for their regiments. The difficulty passes all conception, 
yet the Promotion and Retirement Warrant is going forth to the country without 
amending the situation one whit. Now, as to the men, as the Bombay Gazette 
said, they are highly efficient, they are splendid material, bound by legal agreement 
and Act of Parliament to serve for a given time and efficiently. They are under 
great control, but I say, and I say it advisedly, that many regiments are ren- 
dered absolutely useless by harassing committees and preposterous rules. This was 
the case in my own regiment. Now the coast is clear, but the experiment was 
extremely hazardous. I ought not to have been called upon to make that experi- 
ment, and the fact of the men having consented to be bound by stricter rules, 
shows that they like being treated as soldiers and not petted as spoilt children. 
Then, as to finance we are crippled by want of means. An Easter Monday Review 
costs 100/., and we have to pay the expenses. It runs away with a very large pro- 
portion of the year’s income. Ifthe volunteers are worth having at all, as Major 
Baylis said, they are worth fostering and encouraging by every possible means. 
Tell me in what other country would the volunteers have met with such resistance, 
or would they have overcome such determined opposition in many quarters? In- 
crease the present vote of half a million to a million, and you will have 200,000 
absolutely reliable men. Pray Heaven that there may be some one here, or in 
another place, who will have the patriotism to move for a Royal Commission, to 
inquire into the working of the volunteer force. Knights of shires, borough members, 
military politicians, can you possibly be so indifferent to the backbone, I repeat it, 
the backbone of the defensive system of this great country? Let the recom- 
mendations of the Commission be adopted, let proper Officers be obtained, let a 
uniform system of drill and discipline be established, and we shall be impregnable, 
invincible. 

Col. Lord RANELAGH : Some observations that have fallen from the gallant colonel 
necessitate my making one or two remarks, and it is with considerable regret that I 
do so. I have heard, and heard with astonishment, his depreciation of the Officers 
of the volunteer force, I presume generally. What may happen in his regiment I 
sincerely trust does not take place in every regiment, at all events, in my regiment. 
When it was first formed, I believe nearly every Officer in the regiment was a mili- 
tary man, and I can only say the experience I have gained of those who succeeded 
these military Officers shows that they, though civilians, are quite equal to their 
predecessors. They were men who put their whole hearts and souls into their pro- 
fession, who day and night, I presume, were studying those regulations and books 
that after all do impart knowledge, and the result is, I have a body of Officers whom 
I consider perfectly equal to those of any regiment in Her Majesty’s service at the 
present moment. Therefore I say it, I regret the words that have fallen from the 
gallant colonel, who is very young in the service. I have the advantage of being his 
senior, and I address you these few words in defence of, I believe, the Officers of 
the volunteer force as a body. But you are all as capable of judging as I am myself 
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—when you take up the Gazeite you will find most of those Officers have the “S,” 
or “P.S.” after their names, showing that they have passed through the school. 
They are not among my friend Colonel Taylor’s nine men who got the “P” put 
after them, but most of them passed through the school, and I think there is no 
gentleman in this room would tell me that aman who has passed through the ordea! 
of the school of which you, Colonel Fletcher, must be well aware, cannot but be as 
good an Officer as any man in the service. He has learned his work, and having 
done so, ought to be considered equal to his position as an Officer. I do not know 
that there is any difference in an Englishman whether he wears a red coat or a grey 
coat. Iam sure they are of the same calibre, and have the same power of learning 
their duties. 

Colonel Vincent: I particularly guarded myself from saying that such a state of 
affairs existed in my own regiment, or even implying that it did. 

Major Roturston: I should like to say a few words in support of what my 
friend has said as regards the Officers of volunteer regiments. I have had some 
little experience of volunteer regiments, and I have found as a rule the Officers are 
the weakest point. Great stress has been laid on the fact of Officers having “ P.S.” 
after their names. Some of the worst Officers I know in the Service have got the 
“PS.” They go to the school, and learn in parrot-like fashion to give certain words 
of command in routine fashion, but they can do nothing else. Of course it is right 
that one uniform system of drill should be learnt in the Army, but they learn 
nothing but drill. Now, of course, with regiments constituted like volunteer regi- 
ments are, it is absolutely necessary that the Officers should be men of the highest 
military training. I should begin myself by sweeping away all civilian colonels and 
field Officers. Every colonel and field Officer should be an Officer on full pay of the 
regular Army. We have been told that great expense is incurred by Volunteer 
colonels, and that that is a reason why no full-pay colonel would take a command.' 
Well, no doubt it is right they should pay. In the regular Army a man has to pay 
for being a colonel, and why should a man who has stopped at home all his life, and 
has taken to soldiering late in life have the same rank aud position of another man who 
has given the best years of his life to it, unless he pays for it. As regards men, you 
may get any quantity of men to join the ranks if you only have all the colonels and 
field Officers men in full pay of the regular Army. The volunteer service, I have 
no doubt, of late years has increased in efficiency, and it is owing to the fact that our 
adjutants are connected with the regular Army. They have infused a better spirit 
into the foree. The old place of adjutant was not an easy berth, they were obliged 
almost to prophesy smooth things to their colonels. Those men have been swept 
away, and we are now getting men from the regular Army. And where those men 
do do their duty, though no doubt it is a hard thing for a good man from the Arms 
to go into a volunteer regiment, and to find that in many cases prejudice is brought 
to bear against him, and that he is treated in a way he does not like, and very often 
he gives it up in disgust, but if a good adjutant will only persevere, he will soon find 
the men will respond to it. I should like to see all colonels and field Officers of the 
volunteer force men on full pay in the regular Army, for we should then have a 
force really and truly reliable. If ever an invasion of England is attempted, it will 
not be when the regulars and militia are at home; there will be the volunteers 
alone, and I would ask any military man here present what sort of show he would 
think that a volunteer regiment led by a volunteer colonel would make, plucky 
though Englishmen are, against any foreign regiment. 

Lieutenant-Colonel MAtet: Some remarks that have fallen from my gallant friend 





1 What I wanted to urge about the expense supposed to accompany the command 
of a volunteer regiment is this: that when a civilian is appointed colonel or major 
the men naturally say, “ Here isa man who knows no more about soldiering than we 
“do, and if he wants us to turn out in force, so that he may show off at the head of 


” 


“a body of men, he must pay us in some way or another.” Whereas if a lieutenant- 
colonel or major upon full pay of the regular Army was appointed, the men would 
feel that there was a “ reality” in the whole business, and would want no induce- 
ments to turn out. 
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opposite induce me to take the liberty of trespassing for a few moments upon the 
attention of this meeting, which I do with the greatest diffidence. However, from 
the fact of my no longer holding a commission in the volunteer force, I am in a 
position to speak with more independence than I perhaps could have ventured to do 
if I had felt myself trammelled to a certain extent by the fact of holding a commis- 
sion. It happened to me in the year 1870 to‘have the honour of being appointed, 
after retirement from the regular Army, to the command of a regiment of metro- 
politan volunteers, and I must say I feel bound to endorse the statement that there 
was in that regiment a system which rendered command almost an impossibility. I 
found a system of committees, and it was impossible to go on commanding that regi- 
ment, because there was this perpetual antagonism. I do not think there was any 
disposition to thwart the commanding Officer, but there had cropped up a sort of 
series of excrescences of fungoid growth, so that always in every direction there was 
a committee to be consulted. It was the most hopeless thing possible. At last I 
had to go to the War Office, and brought down a sweeping order, which put an end 
to the whole thing, and I was left face to face with a very angry and discontented 
element. I took counsel with a number of the best supporters I had, and after a 
time we found things smoothed themselves down; a great many people were very 
discontented in the battalion. A certain number of men retired, but the Officers 
supported me well, and showed a very good spirit. I shall always feel indebted for 
the way in which the Officers of the battalion came forward. The result was that 
very much more stringent rules were enacted, a great deal more power was given to 
the commanding Officers. The ranks filled very rapidly, and I had at the time I 
retired a very much stronger battalion than I began with. That proves what a very 
good spirit there is in the volunteer force, but it must be treated in a proper way ; 
and I am very much inclined to support those gentlemen who are of opinion that 
Officers of the regular Army would be of great use in developing the volunteer 
forces. A power to command is a thing of very slow growth. You do meet occa- 
sionally 2 man who has it innate in him, but that is rather the exception than the 
rule, and every man who has one fine day to take upon himself the responsibility of 
leading a battalion under difficult circumstances will be ail the better if he has had 
some years’ training in the regular Army. I think under those cireumstances the 
Government would do very well if they gave encouragement to Officers from the 
regular Army to join volunteer regiments, but I am not by any means disposed to 
sweep away ail field Officers who have not served in the regular Army. I think that 
would discourage a great number of most excellent Officers. But let us do all in 
our power to bring forward Officers who have served in the regular Army, and 
induce them to take commissions in the volunteer force. 

Sir Wirttiam Coprineton: As the volunteer Officers have had their say, I wish 
to say a few words on the general subject. We have heard a great deal against the 
volunteer system, but I hope the volunteer Officers will take heart in the feeling that 
I am sure is prevalent in the country, as well as in the Army, that they are an 
admirable assistance to the defence of the empire. While laying down that general 
principle, every one must feel that it is not five minutes, it is not five days, it is not 
even five months that give the true military feeling to the soldier in the ranks. 
What the volunteers require, and what a battalion requires, is the feeling of 
shoulder to shoulder, of confidence in each other, and of confidence in their Officers. 
Those are things you cannot always expect either in the militia or in the volunteers 
when assembling for so short atime. I hope the volunteer Officers will not 
with everything that has been said, namely, the depreciation of the volunteers 
rather than their laudation. I do not mean they should be unduly lauded, but I 
think every person must feel the advantage of having 186,000 men who volunteer to 
learn a most important part of their duty, namely to fire upon an enemy if that 
enemy comes, in order to defend the country. The country looks to them for this. 
I hope they will maintain and even improve in this service, and if they will keep up 
the discipline that the country must expect from any armed body, they will be 
estimated at their full value. I should be very sorry if depreciation of the volun- 
teers should be the order of this meeting, rather than what I thoroughly feel, 
namely, the great praise that is due to them. 
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Mr. Hoste: It would be the height of presumption in me to make any remarks 
on those observations that have been addressed to the meeting, which were rot 
entirely germane to the contents of my paper. The discussion we have heard has 

over a wide field, and I think that this fact fully justifies my having brought 
the subject before the Institution. 

I should, however, like to make one remark on what fell from Colonel Taylor 
with reference to the brigades. I cannot think that Colonel Taylor, although he 
deprecated the formation of volunteer brigades, is really opposed to my project ; 
for his verdict was based on the idea that this project would tend to separate the 
volunteers from the regulars. Now, I should be very sorry that anything I have 
said to-day should have the effect of loosening the connection so happily established 
at Aldershot between the regulars and the volunteers. I fail to see that such a 
result is necessarily to be looked for. Surely you could have your brigade in London 
doing its drill during the winter and spring, while in the summer this brigade could 
send a detachment to Aldershot of sufficient strength to stand on parade as a batta- 
lion. At present battalions send a company, or even so small a body as half a com- 
pany, to ‘Aldershot, and the regimental feeling is for a time almost entirely lost ; 
therefore it seems to me if you establish your brigade in London, and send from it 
a detachment to Aldershot, you would satisfy both Colonel Taylor's ideas and my 
own. 

The CHarrman: Mr. Hoste at the commencement of his lecture expressed his 
acknowledgments to the Council of the United Service Institution for giving him an 
opportunity of putting forward his views ; I, on the other hand, think it is a part of 
the duty of the Council, and the meeting here, to thank Mr. Hoste for the very 
interesting paper he has just read. I believe there are few subjects connected with 
the Army of more importance than that which Mr. Hoste has touched upon, and 
notwithstanding what Major Baylis has said, I think that the general interest that is 
shown in the subject has been evinced by the numbers and by the class of people 
who have attended this meeting. 

I have had several opportunities of commanding volunteers, and am able to ex- 
press my great appreciation of their high qualities, and had also an opportunity 
during the American war of seeing regiments raised from precisely the same class as 
our volunteers, and I know how easy it was to maintain discipline among them, and 
how excellently their work was performed. There was a regiment from New York 
of a class very similar to that from which some of our best metropolitan regiments 
are raised, which at the siege of York Town undertook the hardest work in the 
trenches, and performed it remarkably well. 

I must say that I think-it is a very healthy sign of the condition of the volunteer 
foree when the criticisms come from its members, and when the regular Officers take 
rather the other line. I should like to refer to one remark that fell from Major 
Rolleston. Almost every morning I see the volunteer Officers going through what 
I must call the drudgery of the schools of instruction, and I admire the regularity 
of their attendance and the zeal which they show. Of course drill is only intended 
to be the alphabet of the profession, and it is only drill that is taught at these 
schools. Afterwards Officers must educate themselves, or take proper means to 
obtain tactical instruction. This is what we all want— drill supplemented by tactical 
instruction. And the knowledge can best be obtained by taking the opportunity of 
attending at the maneuvres, and observing how troops act in this imitation of actual 
service, if the opportunity does not offer of seeing them in actual warfare. 
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BUCKNILL AND CASELLA’S PATENT SEA-SOUNDING 
APPARATUS FOR NAVIGATING PURPOSES. 


By Lieut. Buckni1t, R.E.' 


Ivy 1870, when on board one of H.M.’s ships, and again in 1872 on one 
of the Allen Line steamers, the great difficulty in obtaining a reliable 
deep sea sounding came under my observation, and the idea of mea- 
suring the depth by means of a pressure gauge lowered with the 
sounding lead occurred to me. 

The first pattern of such an apparatus was made for me by an 
American firm at Boston, Mass., and it left the city 24 hours before 
the great fire which entirely destroyed the plant and buildings of the 
firm. In this pattern a Bourdon gauge was employed, the moving 
parts being balanced in accordance with Lane’s patent. The Bourdon 
tube was hermetically sealed, and the varying pressure was brought to 
bear upon the exterior of the tube. This was effected by filling the 
gauge with glycerine, the external water pressure being carried to the 
glycerine through an elastic diaphragm placed in a suitable position 
on the side or end of the metal jacket. In this arrangement a thin 
glass over the dial could be used, because the pressure on the exterior 
was communicated to the interior. Experiments with this instrument 
showed that blows on the exterior produced inaccuracies in the maxi- 
mum readings. 

Mr. Casella, the well-known instrument maker to the Admiralty, 
the Ordnance, &c., now took the niatter up, and several instruments 
were made, differing much from my pattern. Eventually, however, 
it was found expedient to return to an arrangement of the Bourdon 
tube, and an efficient governor for controlling the moving parts and 
preventing fluctuations and inaccuracies of the maximum indicator, 
designed by Mr. Casella, was embodied in the instrument, drawings of 
which are given in Plate, Figs. 1, 2, 3. 

The metal case with glass face is nearly filled with a transparent 
and stable fluid, such as glycerine. The cylinder at one end of the 
case contains a loosely fitting piston, clamped to a rod, which is fixed 
to some convenient part of the motion. The hole in the cylinder- 
cover, through which the rod is taken, is made slightly larger than 
the rod. The maximum indicator is actuated in one direction only by 
the projection on the indicating arm, and is set at zero by the set-rod, 
which passes through a stuffing-box, and is connected to a thumb-screw 
outside the case. The screw cap and ring at one end of the case is 

1 Read at the evening meeting on Monday, January 29th. Admiral of the Fleet 
Sir Henry J. Codrington, K.C.B., in the Chair. 
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perforated with a small hole, which gives the salt water free access to 
‘the outside of the elastic diaphragm. 

The thickness of the glass face is only given in order to guard 
against its fracture from a blow. 

I am assured by Officers, both of the Royal Navy and of the great 
ocean steamship companies, that a trustworthy sounding apparatus for 
navigating purposes is much required. 

The ordinary lead cannot be relied upon when taking soundings of 
over 100 fathoms, and not long since I was informed of the follow- 
ing incident, which distinctly proves the assertion. 

A large passenger steamer was making the American coast in thick 
weather, which had prevented any observation of the sun for several 
days. The captain stopped his vessel and took a sounding with an 
ordinary heavy lead. There was apparently no hitch of any kind, 
and “no bottom at 100 fathoms,” induced the captain (a cautious and 
intelligent officer) to proceed at a fair speed. Shortly afterwards the 
look-out descried ‘ breakers ahead,” and the ship was only stopped 
just in time to prevent a great catastrophe. If the sounding had been 
correct the ship would have been 30 miles from the breakers. 

I have myself witnessed the inaccurate results obtained from those 
sounding apparatus, in which clock-work is driven by a fan revolving 
in the water as the lead sinks, and I think it will be safe to assert that 
the sounding apparatus now before you is much more easily used in 
rough weather than the apparatus designed by Sir William Thomson, 
in which a wire runs off a reel which is thrown overboard and floats 
behind the vessel. 

It is not considered that the ingenious bathometer designed by 
Messrs. Siemens Brothers, and described in the Times of the 28th 
February, 1876, will obviate the necessity of taking soundings; but on 
the contrary, that the chief use of a Siemens’ bathometer will be to in- 
licate when it is necessary or advisable to take an accurate sounding. 

The apparatus now before you has been designed in order to enable 
vessels to take accurate soundings to depths of 180 to 200 fathoms, 
though, if required, the sounders may be had to record greater depths. 
It is actuated by the water pressure, which varies directly as the depth. 
The specific gravity of salt water varies but little in different parts of 
the world, the difference between the extremes being less than 14 per 
eent. The average weight of salt water is 64} lbs. per cubic foot, and 
the instruments are graduated to read to fathoms when submerged in 
water of the above density. 

The apparatus should be used as follows:—An ordinary lead is 
attached 6 feet below the lower eye of the instrument, and the end of 
an ordinary sounding line is rove through the upper eye. The maxi- 
mum reader or indicating arm is then placed at zero, by means of the 
thumb-screw at the back, and the instrument and lead are thrown 
overboard. As soon as a decrease in the tension on the line shows 
that the instrument has reached the bottom, it is again brought to the 
surface, and the number of fathoms it sank will be recorded by the 
maximum reader on the dial. The length of the sounding line should 
not exceed the depth to which the instrument is graduated. 
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The advantages claimed for this sounding apparatus, are as fol- 
lows :— 

1, That accurate soundings can be taken without entirely stopping 
a vessel’s way, which is sometimes a matter of great difficulty. 

2. That under-currents which prevent the line taking a true vertical 
direction, do not impair the accuracy of this instrument. 

3. That its action being independent of its motion through the 
water, its accuracy is not affected by the moving parts being lubri- 
cated, either too much or too little, as no lubrication is required. 

The price of the instrument is 10. 

The weight of salt water in different parts of the world differs but 
little. 

This is shown in the following table. 


Pressures in pounds on the square inch at various depths below the surfuce 
at 60 degrees Fahrenheit. 











Depth in Pressure in pounds on square inch. 
fathoms. =a ——— A SaaeSSGREEER 
Distilled water. Baltic. Atlantic. Mediterranean. 
24 62°50 63°44 64°25 64°31 
48 125 00 126°88 128°50 128 *62 
72 187 °50 190 °32 192 °75 192-93 
96 250 ‘00 253 °76 257 00 257 *24 
120 312 ‘50 317 °20 321 °25 321 °55 
144 375 °00 380 “64 385 °50 385 *86 
168 437 *50 444 °08 449°75 450 17 

















The effect of temperature on the accuracy of the sounder is in- 
appreciable. 
This is shown in the following table. 


Pressures in pounds on the square inch at 24 fathoms below the surface at 
various Temperatures. 














; 
Tempereture im | Distilled water. Baltic. | Atlantic. | Mediterranean. 
degrees Fahr. | | 
35° | 2-556 63-496 | 64°306 | 64°366 
40° 558 498 | -308 | “368 
45° | “555 495 | “305 "365 
50° 536 “476 | 286 | "346 
55° “524 464 274 "334 
60° | “500 ‘440 | "250 "310 
65° | “469 
70° | 434 
75° "394 | 
80° *349 | 
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The Admiralty are now trying one of our sounders, similar to that 
shown in the Plate, and a foreign Government has also obtained one 
for trial and experiment. 


In answer to a question by the Chairman asking if the gauge had been tried, 
Mr. Casella said that, though only now introduced, he believed it had been tried at 
sea, but it certainly had been tested in its: manufacture, as he had the means of test- 
ing each gauge in water by his hydraulic apparatus, which had been expressly 
arranged to test the compressibility of thermometers and various substances in water 
at any depth. The capabilities of each gauge were thus perfectly known at the 
time of manufacture. This mode of testing was quite open br the inspection of any 
one taking interest in the matter. 
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THE EMPLOYMENT OF ARTILLERY IN CONNECTION 
WITH THE OTHER ARMS.' 


By Captain Epwarp O. Ho.uist, R.A., Department of Artillery Studies, 


Sivce the author of the Tactical Retrospect wrote his severe strictures 
on the action of the Prussian artillery during the brief campaign of 1866, 
a vast literature has appeared, embracing the experience of the 
campaign of 1870-71, in which that service attained its present position. 
Nevertheless the Germans have re-armed their artillery, and in the two 
books before us are the regulations which govern the employment of 
the arm.* The “ Field Artillery Exercises” of 1876 differs from its pre- 
decessor principally in the 5th section, which treats of the combat of 
artillery, and as it is the most interesting portion of the work, the 
remainder consisting of drill and parade manceuvres, we shall confine 
our attention mainly to the former. Major Hoffbauer is already known 
as the writer of detailed narratives of the exploits of the German 
artillery in the earlier battles of the late war, while his present work is 
a general treatise on field artillery tactics, for which the “ Field 
Artillery Exercises” forms the ground work. We shall here give the 
whole of the 5th section of this work, and extracts (between inverted 
commas) from Hoffbauer’s book, which may appear appropriate as 
comments or illustrations of it. 


General Observations. 


Artillery fire is employed at distances beyond the effective range of 
musketry, but this maxim by no means precludes artillery from 
approaching the enemy at decisive moments, although by doing so it 
becomes exposed to his rifles. 

There are phases of a battle which require artillery to keep its 
ground to the last moment, especially when it is essential to hold 
a position, and then the loss of guns is not only justifiable but 
honourable. No fixed rules exist for the distance at which artillery 
opens fire, as this depends generally on the ground; but, as a rule, 
2,000 yards are a limit to favourable action, although for purposes of 
detaining or occupying the enemy, longer ranges are employed. 

It is in all cases important to meet the enemy from the first with a 
superior number of guns; this, on the one hand, necessitates placing 
the guns near the head of the columns of march, and on the other, 
leads to an early development of fire and to massing them, while the 
other arms are coming into action either in force or by degrees. 

} Entwurf zu einem Exercir-Reglement fiir die Feld-Artillerie der Koniglich- 
Preussischen Armee. 

? Tuaktik der Feld-Artillerie unter eingehender Beriicksichtigung der Erfahrungen 
der Kriege von 1866 und 1870-71. Von E. Hoffbauer, Major im 2. Badischen 
‘eld-Artillerie-Regiment. 
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Nevertheless, caution must be used in the endeavour to employ 
artillery as early as possible. It would be wrong to send it forward 
on the field of battle without sufficient escort, and so expose it to sur- 
prizes while deploying; or by advancing it too hastily into isolated 
positions, untenable against hostile skirmishers, necessitate an expen- 
diture of power which would not correspond to the attainable success. 

Reconnoitring—preferable- by cavalry—and investigation of the 
enemy’s position, must precede the efficient fire of artillery. The more 
searching the former, the more effective will be the latter. Mistakes, 
especially with respect to the front and extent of the hostile position, 
necessitate changes of front, which paralyze the fire, and can be executed 
only with great loss, especially when the artillery line is extensive. 

Major Hoffbauer makes the following remarks on the employment 
of cavalry :—“ The opening of a future campaign will probably see 
many cavalry engagements. That this was not the case in the Franco- 
German war is explained by the fact that one only of the opponents 
had a just view concerning the employment of his cavalry at the com- 
mencement of operations. The functions of cavalry will then be,—to 
discover the movements of the hostile army ; to veil those of its own; 
to protect its country’s frontiers; to scize and hold important posts, 
far in front, in order to gain time for the concentration of the army, 
and for its strategic advance; to cover important communications, 
railways, and magazines; to make raids against the enemy’s com- 
munications, and diversions against his flanks. 

“In order that cavalry may be properly supported by artillery, 
three horse artillery batteries are assigned to each Division, while a 
detached brigade should be accompanied by one battery.” 

Several reasons are given by Major Hoffbauer (p. 58) why artillery 
should advance to short ranges:—‘‘ The more open formation of the 
infantry attack.—Moral effect. This cannot be over-estimated. Ad- 
vancing infantry derives new inspiration when the guns pass close 
by in eager advance, and their opening fire is heard; while the 
artillery is impelled by anxiety to support its comrades of the infantry. 
With what a welcome were the gunners received at such moments 
in the last campaign! Remember only the crowning of the ‘Red 
Hill’ in the battle of Spicheren by two batteries (3rd Light and 
3rd. Heavy) of the Third Corps; the advance of the 1st battery of the 
Ist division of the First Corps at Borny across the defile of La 
Planchette; that of the battery of the advanced guard of the 5th 
Division in the battle of Mars la Tour; and the timely support afforded 
by the 3rd Heavy Battery and a division of the 4th Heavy Battery 
of the 11th regiment on the Floing hill at Sedan. 

“The advantage of being near at hand, to support the attack if 
checked, or to prepare the way for renewed efforts. 

“The great advantage of close connexion with the infantry, so 
that the artillery can co-operate at the right moment, which is always 
diffieult when the positions are too far to the rear. 

“The decreased liability of being masked by advancing infantry. 
Moreover, the guns are far more likely to be able to co-operate up to 
the last moment, before the actual assault, without hazard to the other 
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troops. For atthe decisivemoment, smoke, unfavourable or misty weather, 
the sun shining in the eyes, dust flying about, approach of evening, 
and similar causes, very frequently render it impossible for artillery, 
posted far in rear, to distinguish friend from foe, and consequently it may; 
perhaps, cease fire at a critical moment, just when the enemy is bring- 
ing up fresh batteries, and hurls intact masses of infantry against the 
shaken assailants. As instances, we have the left of the French 
position at Point du Jour and Moscou in the battle of Gravelotte; and 
that of Mont Valérien at Paris on the 19th February, 1871, especially 
in the attack of the Montretout entrenchment, where, however, no 
blame can attach to the artillery. After the batteries of the Fifth 
Corps had cannonaded the enemy on the heights of Garches and the 
entrenchment, the infantry advanced to assault the latter, but the 
guns were prevented from going forward by the close and broken 
ground, and obliged to remain 2,000 paces from the entrenchment. 
They were ordered to cease firing because it was no longer possible to 
distinguish friend from foe, even with field-glasses. Immediately 
French infantry masses rushed from their cover against the Prussian 
infantry, whose attack, made moreover with insufficient numbers, 
failed. The artillery contest was resumed, and after darkness had 
begun, the entrenchment of Montretout again fell into Prussian hands. 

* The possibility of artillery, accompanied by infantry, advancing under 
« heavy musketry fire at a range of 1,000 paces or less (as was frequently 
proved during the last war), and even of remaining under it in most 
instances, At Weissenburg three batteries of the 5th regiment ad- 
vanced to within from 500 to 800 paces against the Geissberg Castle, 
occupied by the French; and one battery even executed a short but 
exposed flank march at that distance, in column of route. Not a 
single gun was silenced or rendered immobile, even for a moment; but 
the whole remained in action until the capitulation. 

“In. the battle of Worth the two H. A. batteries of the Corps 
Artillery of the 11th Army Corps came into action 900 paces from 
Elsasshausen, opening fire on that place and on retirimg coiumns, and 
received no materialinjury. One of them, the 1st, afterwards advanced 
to within 800 paces of the hostile infantry, when the Germans were 
actually falling back, and opened with common shell. The enemy 
continued to advance until stopped by case shot and by infantry, 
brought up to support the battery. The other battery, 3rd H. A., 
finally advanced beyond the skirmishers to within 800 paces of Froseh- 
weiler, which was strongly occupied with artillery and infantry posted 
near it. Although its mobility was somewhat impaired, the battery 
was able to remain in action, and cleared the way for the infantry to 
Fréschweiler. 

“At Spicheren the batteries of the Third Corps above mentioned 
advanced up the ‘Red Hill,’ and came into action 800 paces from a 
commanding position, strengthened with shelter-trenches, where they 
engaged three French batteries. This cost the batteries half their 
strength, but they, however, kept their position and gained their 
object ;—that of securing a firm vantage-ground for their infantry. 
“‘In the battle of Borny, batteries of the 1st Division took up 
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positions east and west of the gully of La Planchette, from 800 to 900 
paces from French skirmishers, maintaining a hot contest of several 
hours’ duration with artillery and infantry, and remained throughout 
in an efficient condition ; but, nevertheless, some of them occasionally 
could only be moved with difficulty. At Mars la Tour the shortest 
ranges, as far as regards offensive action, varied from 800 to 1,200 
paces. In attacking the important hill immediately north of Vionville, 
the battery of the advanced guard of the 5th Division advanced, 
covered by infantry, to 800—1,000 paces from French infantry, who 
essayed a counter attack. Three guns were left behind disabled, but 
came up later; the remaining three, with common shell, drove back 
the hostile skirmishers in disorder. 

“At Gravelotte the shortest ranges were similar. It is notorious 
that of the four batteries of the 7th Corps, which crossed the defile of 
Gravelotte under circumstances of such exceeding difficulty, in order 
to join the contest at St. Hubert, one never came into action at all; 
another was able to get off a few rounds only; while the third main- 
tained its fire for a longer period, and the fourth with great gallantry 
to the end of the action. By the two latter great losses were sustained, 
one battery being disabled for either fighting or moving, which, how- 
ever, was not the case with the others. 

““At the Battle of Sedan, the 3rd 4-pounder Bavarian Battery 
advanced at two p.m., near Balan, to within 500 paces of the hostile 
infantry, where it remained for three-quarters of an hour in line with 
the 6th Bavarian Brigade, and preserved its powers of action and 
moving. In Bazeilles itself, after the failure of two assaults by a 
company of Bavarian Jigers against a large building, two 4-pounder 
guns were brought up, and fire being opened on it at 70 paces, it was 
evacuated by the enemy. 

‘“‘In many of these” (and similar cases quoted in the text) “ the 
artillery sustained enormous losses of men and horses. But German 
guns were never lost” (as far as Major Hoffbauer knows) “ except 
when artillery had lost contact with imfantry. But at decisive 
moments, too great importance should not be attached to artillery 
losses, nor even to the possibility of losing guns. Each arm is 
fighting, not solely on its own account, but as a means of attaining 
the highest object—victory.” 


Unity of control is essential to artillery on the battlefield; conse- 
quently, tactical connexion is to be broken only when required by the 
object or the ground. For example, in the attack, in order to out- 
flank an important objective; or, in the defence, in order to utilize all 
advantages of ground and to meet flank attacks. Artillery is employed, 
as a rule, in detachments of from three to four batteries, or in a 
regiment of from six to nine batteries; exceptionally by single bat- 
teries. The effect is increased by a concentration of fire on a single 
object, while by disseminating fire or batteries it is diminished. The 
extended range of rifled guns renders such a concentration of fire 
possible, since not only batteries at short ranges, but those more distant, 
can aim at a common object. 
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In attack, masses of artillery can—especially if sufficient time is 
allowed them—crush the resistance of any given point, and, under 
some circumstances, enable the assailants to penetrate into the enemy’s 
position without fighting; while, in defence, they prevent the possi- 
bility of such a result. In both cases their action may be so far 
decisive. 

The earlier deployed artillery (as a rule, Division artiliery') is 
supported in the attack by that of other Divisions, or by corps 
artillery, as soon as the opposing strength demands it; or when—the 
point to be attacked of the hostile position being known—the assault 
has to be prepared by an energetic fire of artillery. In defence, this 
support is usually reserved until the enemy’s designs become clear. 

** Massing artillery’’ (we quote from Hoffbauer) “is an economy 
of time and of costly human life. Not to employ it thus, when prac- 
ticable, is to fail in an act of humanity due to the army, and to neglect 
a powerful means to the decisive end. The system has gained so 
much importance, and massed artillery become so self-reliant, that it 
forms the principal arm during many periods of the battle. Owing to 
its great advantages, single batteries will not be employed without 
real necessity, and Divisional artillery should act as far as possible 
united. 

‘“‘ This is true in all stages of the battle. The most favourable time 
for deploying the largest masses commences, alike for the attack and 
defence, as soon as the plans of the opponent are discovered. A smart 
artillery combat will, as a rule, occupy the next hours of the battle. 
It is essential that the whole of the artillery, however large the mass, 
be under one commander, as long as it is firing against the same 
objects. 

** When batteries, divisions (of more than one battery), &c., from 
different infantry Divisions, corps, &c., find themselves accidentally on 
the same ground, or when the same object is cannonaded from various 
positions, the senior officer concerned always takes command of the 
whole. This would be the commander of the division, when more 
than one of his batteries is present; the officer commanding the regi- 
ment in the case of corps artillery; the brigadier, when Corps and 
Divisional artillery are in action together. The senior artillery officer 
in the army, or senior brigadier, commands if batteries of different 
corps are united.’ 

“The extent of artillery masses, frequently very large, renders it 
impracticable for the commander to exercise more than a general 
supervision. This is obvious when it is borne in mind that the space 
occupied is frequently one or two miles. In the battle of Wérth, on 


1 The word “ Division’ is here printed with a capital when it refers to a cavalry 
or infantry Division. We have also a division of two or more batteries, and also 
the division of the battery, viz., two guns, &c. 

2 The organization of the artillery of a German corps is as follows :—A general 
commands a brigade of two regiments. One regiment comprises eight batteries for 
the divisional artillery —that is, a division of four batteries for each infantry Division ; 
the other regiment comprises nine field batteries, and three horse artillery batteries 
which are attached to cavalry Divisions as required, or employed with the heavy 
batteries as corps artillery. 
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the left of the Sauer, the artillery of the 5th Army Corps extended : 
mile; at Mars la Tour the line between the Forest of Vionville and 
the Trouvelle copses was two miles long; that of the First Army in 
the battle of Gravelotte, stretched a mile on each side of the village, 
whilst the great arc of guns at the same battle, embracing S. Privat 
la Montagne, extended two-and-a-quarter miles. Consequently the 
different bodies of artillery should be kept together as much as 
possible. Should they be unavoidably broken up, the earliest oppor- 
tunity is taken to re-unite them. Meanwhile, they must be considered 
as groups of batteries under a temporary command. From the 
earliest formation of an artillery mass, attention should be directed to 
the proposed course of the contest. If itcan only be formed gradually, 
the first divisions take up no more space than is absolutely necessary, 
even at the cost of leaving unoccupied some of the best positions. ‘l'o 
obviate crowding in the mass, larger intervals between divisions and 
batteries are desirable if the ground permits. 

“An efficient control of the firing is of the utmost importance. 
The whole of the field to be cannonaded should be told off in sections 
to the brigades, regiments, divisions, &c., by lines parallel to the lines 
of fire, the limits of these sections being indicated by conspicuous 
objects on the ground. Measures are taken from the very first to 
concentrate a continued fire on every point which is already important 
or likely to become so later on. 

‘‘When engaging hostile artillery, care must be taken that every 
part of it is kept employed; but in all cases an overwhelming concen- 
trated fire must be directed against some of the batteries with a view 
either to annihilate them or to prevent them from effecting a similar 
result. The superior officers, while keeping themselves acquainted 
with the course of events, must not unnecessarily leave their positions, 
which should be, if possible, in the centre of their commands, and 
should possess a good view of the artillery contest. Owing to the 
effect of the firing on the nerves, and especially as regards hearing, it 
is most essential that they observe to what extent their orders are 
executed.” 


The choice of object, we read in the Prussian “ Entwurf,” depends 
on the state of the battle. The fire, coneentrated to the utmost, will 
be directed on one object, and pass to others in succession, as 
demanded by their importance. A battle commences usually with a duel 
of artillery, the first target of the assailants’ guns being under all 
cireumstances those of the enemy, whose fire must be weakened in 
order to render the infantry attack possible. 

Short ranges (under 1750 yards as arule), rapid fire and changes 
of position in concert with those of the infantry, are necessary for 
immediate preparation and support of the assault. For artillery at 
long ranges to support an infantry combat at close quarters is dangerous, 
owing to the scattering of shells as well as to the difficulty of dis- 
tinguishing friend from foe. Artillery, therefore, must follow the 
advancing infantry, resting on the main line of attack, and hasten to 
secure possession of the conquered ground by strong batteries. Beaten 
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troops cannot be harassed by artillery fire at long ranges without risk 
of hitting the pursuers. The most effective method is generally to 
advance rapidly and occupy positions on the flanks of the line of retreat. 

If the artillery of the defence finds itself wholly unequal to a duel 
with that of the attack, it endeavours, as far as practicable, to with- 
draw from the fire of the latter, and only resumes activity when the 
hostile infantry advances to the attack. On the other hand, if it is 
able to accept the duel (because its inferiority in numbers and power 
is but slight or counterbalanced by superior skill), the fire against the 
assailants’ troops is preceded by a cannonade, since he cannot show his 
infantry at first, and must draw off the artillery fire from them. 

Hoffbauer speaks of the opening of an engagement by artillery as 
follows :—*“ At the commencement of an attack the artillery contest is 
generally confined to that. of the advanced guard, except when the situa- 
tion of the enemy is fully known from the very beginning of the advance 
to the battle, or when on coming in contact with the enemy he is disco- 
vered in unfavourable circumstances, either tactical or strategical, and 
advantage thereof must be promptly taken. Then it is possible and 
essential to push forward masses of artillery to catch him unprepared 
and surprise him; the batteries of the advanced guard being rapidly 
reinforced by the artillery of the main body. The Cavalry Divisions 
will, as a rule, support artillery advanced in this manner, and under 
some circumstances it would be very desirable that infantry should 
accompany it im wagons. The frontal attack is generally combined 
with flank attacks against one or both wings. 

“As soon as the artillery of the advanced guard has covered the 
deployment of that of the main body, it should advance with the object 
of taking part in the decisive artillery combat. It is not as a rule 
necessary to hold back strong reserves. The object at this period of 
the battle is the enemy’s artillery. From the very commencement 
every opportunity should be taken to obtain the ranges of all other 
important points by trial shots, and all offensive attempts by the enemy 
are to be energetically repulsed by artillery fire. As soonas the hostile 
artillery is engaged along the whole line, some of the batteries con- 
centrate their fire against advanced posts, which, having been shaken, 
are to be carried by infantry, as soon as possible. After the repulse of 
the enemy the artillery must move to the front for a shorter range. 
Towards the close of this period of the battle, points of support and 
strong places in the enemy’s main position form the chief objects. The 
long duration of the battle demands a deliberate fire. If the interval 
preceding the decisive infantry attack is short, and the hostile artillery 
not yet silenced, a concentrated fire of shrapnel is directed on it to 
render it at least as harmless as possible. 

“ At the same time especial care should be paid to the protection of 
the batteries, and it is generally permitted to take the limbers and 
teams to the rear nuder cover beyond the regulated distance. Artificial 
cover for guns and detachments is thrown up during the intervals of 
firing. The supply of ammunition is completed from the Ist line of 
the ammunition columns. At all events the gun-limbers and the wagons 
of the 1st line of every battery must have their full complement. 
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“ When the time comes for the Decisive Attack, it may be that 
under favourable circumstances the artillery fire has been so effective, 
that the infantry has merely to take possession of the hostile position 
instead of storming it. But generally the decisive blow must be given 
by infantry, which, however, should never be attempted, until the 
artillery has annihilated or effectually weakened the hostile batteries, 
and poured a concentrated fire on the occupied posts of the position. 

“If the front infantry attack is continuous along the greater part 
of the field of battle, and it is intended to make a concentric and 
enveloping movement, there is no room for masses of artillery. So 
many batteries only are posted in the first line as may be possible 
without incommoding the infantry. The artillery is there only acces- 
sory. It is advisable to withdraw all the Divisional Batteries that 
can be employed elsewhere, and if the configuration of the ground 
permits, they are pushed forward to ravines, gullies and salient spurs, 
wherever they can open a diagonal and flanking fire with effect. 
A suitable range for the Second Main Position is 800 yards, modified 
however, as it frequently will be, by the configuration of the ground, 
and the positions of the opposing troops. From the moment when 
the enemy becomes aware of the attack on his flank, and at any rate 
shortly before the commencement of the decisive infantry onset, the 
artillery on the flanks must open fire, if it has not already done so. 

“ The firing ceases as soon as the infantry reaches its volley-fire 
position at close quarters, when it halts for some minutes. 

“Tf the attack is checked or repulsed and firing cannot be maintained 
over the heads of the other troops, the infantry retires in rear of the 
artillery line, which accompanies, aud has now to support it. If the 
guns can fire over the heads of the troops from a position in rear, the 
pursuit of the enemy may be checked and the infantry rallied. Together 
with the batteries not yet employed, artillery masses may be formed, 
and the Commander-in-Chief will then decide whether to renew the 
attack or retreat. 

“ After a section of the ground has been stormed, the artillery is 
launched forward in large masses to secure its possession, to pursue 
the enemy with its fire, and to prepare further attacks. It must not 
wait for higher authority, but take the initiative, and act in the spirit 
of the Commander-in-Chief’s intentions. To avoid delay the Artillery 
Commanders ride to the front during the last. rush, as soon as the 
advancing infantry masks the fire of the guns against the principal 
object of attack, to watch the progress of the fight and observe where 
their batteries can be employed with greatest advantage. 

“If any want of order appears in the retreat, it frequently becomes 
the duty of the artillery to crush all remaining power of resistance 
the enemy possesses, by advancing to the closest quarters to over- 
whelm his supporting batteries, and at the same time, by shelling them 
at long ranges, create confusion among the now distant and shaken 
troops. For this purpose the guns are massed as much as possible, 
and escorted by cavalry, which is already prepared to commence the 
pursuit. Of the greatest importance is it to push the advantage 
against the enemy’s flanks and rear, which is generally executed by 
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the Cavalry Divisions. It may be advisable, especially if these are not 
forthcoming, to send forward against the flanks the Divisional cavalry 
from the nearest troops in rear with a few batteries, preferably the 
norse batteries of the corps artillery. At most, a battery for a regi- 
ment of cavalry is sufficient. More batteries can only be detached 
against the flanks in the case of the artillery advancing in connection 
with infantry, by which it is then protected, so that the movemeuts of 
the cavalry may again be more independent. 

“The defender seeks compensation for his inferiority of force in 
the advantages of the ground. He is frequently ignorant whether he 
will be attacked in his selected position, or in what manner the attack 
will be executed. Hence the German rule that the “skeleton” of the 
position only is occupied at first; that is, a few eligible battery- 
positions and important points, while all remaining troops must be 
held in reserve, ready and near at hand. These battery positions 
should be such as to command effectively at long ranges roads and 
defiles by which the enemy may approach, and all points especially 
eligible for his first artillery positions; as well as to ensure the 
security of the most decisive points of the general position. Artillery 
now becomes the principal arm, and the positions of the infantry must 
conform to it. 

“The whole of the ground in front should be completely swept, 
mainly from the flanks, the number of batteries depending on the im- 
portance of the different parts of the position. Defiles, spurs, terraces, 
and convex slopes generally require oblique or flanking positions, 
which should be so selected that they themselves cannot be taken in 
flank, while a heavy fire must be directed on all obstacles in front, 
which the enemy may have to cross. The batteries are covered as far 
as possible, so as to be concealed from the enemy; and this also 
enables them to engage his artillery with the greater success, and to 
meet the assaulting troops more suddenly and decisively. Gun-pits 
are used when necessary and practicable, especially in the skeleton 
position. They must always be hidden from the enemy’s sight by 
either natural or artificial objects, as otherwise they are more injurious 
than useful. The batteries remain near them as long as possible, 
limbered up and withdrawn from view. It is, moreover, essential to 
shield guns in action from hostile skirmishing fire, and for that pur- 
pose lines of skirmishers are thrown forward 500 yards, and well 
extended to the flanks. 

‘As soon as the position is fully occupied in accordance with the 
information gained of the assailant’s plans, a portion of the artillery is 
held in reserve to meet any unexpected movements, or to support a 
counter-attack. Knowledge of the ranges gives artillery on the 
defensive a great advantage, and it should therefore obtain those of all 
important points in front during the opening contests. 

‘Encounters between the cavalry pushed forward on both sides 
frequently form the prelude of the battle, when the action of the horse 
artillery will be guided by the rules given for it in the case of 
Cavalry Divisions. If the advanced guard (now the rear guard) 
hecomes seriously engaged while covering the deployment of the main 
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body in a position in its rear, it is often necessary to support it by 
rapidly pushing guns to the front. 

“During the interval before the decisive attack it is the duty of 
artillery in the main position to prevent all movement on the part 
of the enemy’s advanced guard, and to impede the deployment of his 
artillery and main body, as well as to engage the assailing batteries 
with the utmost vigour, because on the result will often depend that 
of the battle. While the infantry is delivering its attack, and if the 
hostile batteries are still able to prosecute their fire, the defender must 
employ a portion of his guns to keep them in check. But as soon as 
he has silenced them—or, at latest, when the infantry has arrived 
within close rifle range—he directs all his fire on the latter. A victory 
gained over the attacking artillery is often decisive in thwarting the 
assault. 

“‘Should the defending batteries, however, prove inferior, they, with 
the exception of those that have been withdrawn to positions in sup. 
port, must under all circumstances co-operate with the infantry to the 
last in opposing the assault. Rifle fire is supplemented by shrapnel 
and case, while the fate of the infantry is shared by the artillery. At 
this period great advantage may be derived from having provided gun- 
pits at well-selected points, whence an oblique and enfilading fire, 
sweeping and flanking the slopes of the position, can be directed at 
very short ranges on the assaulting infantry. The defence does not 
preclude offensive action when the counter-attack should be prepared 
by a concentrated fire from as many guns as can be collected. 

“Tf a retreat takes place, a portion of the artillery remains with 
the rearmost infantry, ultimately retiring at a walk; while another 
portion takes up positions in support on the flanks. A body of cavalry 
with its horse battery must be at hand to oppose any enveloping 
movements on the part of the hostile cavalry. The rearguard is 
strongly reinforced with artillery, which must be fully supplied with 
ammunition.” 


We find in the “Entwurf” these rules for horse artillery :— 
When cavalry deploys, and there is no danger of a surprise, horse 
artillery—whose proper position in the line of march is as near as 
possible to the head of the column—comes into action early, and with 
as many guns as there is space for, selecting a position beyond the 
reach of musketry, and at such a distance from the hostile cavalry that 
this may not be able to reach it before its own cavalry can come up. 
It is most advantageous if the guns of the Cavalry Division can main- 
tain an effective fire up to the moment of assault from its first 
position ; but if this is not possible it will have to advance in order to 
cannonade the object of attack. Flanking positions are preferable 
to those in front of the cavalry. 

If several lines of cavalry come into collision, the artillery main- 
tains its fire as long as possible, then limbers up ready, according to 
circumstances, to advance or to re-open fire from a position in rear, 
whence it checks the pursuing enemy as much as possible, while it 
affords time and opportunity to its own cavalry to re-form. If the 
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opponents are driven back, the artillery follows with the nearest 
troopers of the division which retain their formation, in order to 
prevent the enemy re-forming, and to open fire on any reserves that 
may be moving up. 

As a rule, artillery of an independent Cavalry Division requires a 
special escort. That attached to an Infantry Division, and, still more 
so, every artillery line of any extent, is sufficiently protected by its 
own fire and by the troops on which it rests; and, since the fighting 
generally centres on the position of the artillery, that arm, if judiciously 
handled, is protected by its situation. Should the flanks of an artillery 

sition be threatened, they must be protected by troops of the other 
arms, placed there for the purpose. An escort of infantry is generally 
posted on the flanks and in advance of the position; an escort of 
cavalry likewise on the flanks, but in rear. The ground decides in all 
cases. If attacked, the artillery maintains its fire as long as possible ; 
and if on the flanks, the batteries wheel to meet it; if in rear, the 
guns are thrown round in action. Should the enemy penetrate into 
the battery, the men use their arms, the gunners getting between the 
wheels of the limbers. 

On the subject of Horse Artillery attached to Divisions of Cavalry, 
Major Hoffbauer says:—‘‘The Divisional Commander informs the 
officer commanding the horse artillery what is the general plan of 
operations ; the flank or approximately the position where he is to 
come into action; and as soon as possible also the time likely to elapse 
previous to the attack. In default of direct orders, and if there is no 
time to seek them, the Artillery Commander carries out his superior’s 
intentions as far as he can. General points to be attended to in every 
position are—to obtain, by massing his guns, the most powerful and 
lasting effect; to avoid hampering the cavalry when deploying or at- 
tacking; and to provide for the safety of the division by the support 
of the other troops and the natural advantages of the ground. As 
soon as the hostile artillery opens with effect on the advancing cavalry, 
if the latter is unable to obtain cover from the ground, the artillery 
must take up a position from which it can draw off the enemy’s fire, 
and if the range proves too great, it will as soon as practicable move 
forward by echelon. 

“The First Position is selected with a view to covering the advance 
into position of the main body, and to cannonading the hostile batteries, 
generally at a range of 1,200—1500 yards. After getting the range 
accurately by common shell, it is most advantageous to use shrapnel. 
As soon as the cavalry commences the movement, preliminary to its 
deployment for the attack, the artillery with its guns loaded advances at 
a galop to the Second Position in order to prepare the attack at 
close and most effective ranges. This movement is made in echelon, 
two batteries going forward at first, the third advancing with them 
only in the case of its being necessary to silence the hostile artillery ; 
otherwise it maintains a vapid fire until the others come into action. 
{n this position the artillery is as a rule 800 yards from the hostile 
infantry, and 700 from the cavalry; but should the latter advance to 
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meet it, it must halt at not less than 250 yards from the probable line 
of collision. If the enemy is driven back, the artillery follows its J 
cavalry with the utmost rapidity and takes up a good position, whenge 
it may improve the advantage already gained, so far as this may bp 
practicable without detriment to the pursuing cavalry; and also to 
make it impossible for the dispersed enemy to reassemble, as well as 
to oppose his fresh reserves as they come up. 

‘Should the attack be unsuccessful, well posted artillery, provided 
it is not involved in the consequent disorder, may often form a firm 
pivot for the cavalry to retire on, at the same time checking the enemy’s 
fire and the pursuit of his cavalry. It may even succeed in restoring 
the battle. 

“If the Cavalry Division is acting on the defensive with a view to 
gain time, it will prefer ground with obstacles in front, enabling it to 
withdraw from the fight if required to do so. Expected flank attacks 
are to be met by strong reserves, and by taking up positions of support. 

“* Artillery is here the principal arm, and the cavalry must conform 
to its movements. It should be supported by dismounted troopers, 
who will make short counter attacks as opportunity offers. Owing to 
the difficulty of supplying ammunition during these operations, horse 
artillery must be careful not to waste it by a uscless fire at unim. 
portant periods.” 


Changes of artillery position are rendered necessary by the course 
of the combat. But if frequent they are detrimental to effect, and if 
of a few hundred yards only, are therefore to be avoided, unless indeed 
it is desirable to make a short movement to the front or rear in con- 
sequence of the opponent having got the range accurately, and so 
mislead him or force him to obtain itafresh. A single battery generally 
moves in this case entire, but if there are several, they move in echelon, 
taking advantage of the ground. The same holds good if the batteries, 
although separated, are working for the same end. Movements to the 
front are made at a rapid pace; (trot, galop, and occasionally by horse 
artillery at the charge): those to the rear are as a rule made at a 
walk, and at a quicker pace only when the object is to escape evident 
danger or to unmask positions in rear. 

When a battery ceases fire from want of ammunition it remains 
under the hostile fire while a supply is being obtained. Even silent 
batteries are not without their effect, for the enemy is ignorant of the 
cause, and whether they will not reopen at the decisive moment. 
A battery in action is not generally withdrawn, but supported by the 
advance of others. Great loss even is not a sufficient reason for ceasing 
fire and retiring. 

“On the contrary,” says Hoffbauer, “the position should only be 
abandoned by order of the officer commanding the body of troops to 
which the batteries belong. There are circumstances when it becomes 
the duty of artillery to sacrifice itself in order to gain time for the other 
arms. This may extend even to the loss of guns. Under such circum- 
stances the Austrian artillery at Kénigsgritz devoted itself to save the 

army, and its conduct merits the highest recognition.” 
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Major Hoffbauer considers that “ a greater fault than a too frequent 
change of position is to lose connection with the troops advancing in 
front, by remaining too long in rear. Batteries change position in 
achelon, as above stated, in order that the enemy may not for a moment 
be able to prosecute the fire undisturbed, and if he can direct an 
effective fire on our infantry and cavalry when without cover, the rule is 
all the more important. Even to the rule that a single battery is to 
move entire, there must be exceptions, as when the disadvantage of 
dividing it is subordinate to that of permitting the enemy to continue 
his fire undisturbed.” 

Liendezvous Position. 

Artillery is here placed on the flanks or rear of other troops; « 
single battery with its guns at full or half intervals; a division in close 
column of batteries. 

The Commander of the Artillery. 

He accompanies the Commander-in-Chief of the army in his 
reconnaissance, in order to receive his orders. As soon as fighting 
commences, he personally assumes command of his own arm. During 
the course of the battle the Commander-in-Chief keeps him acquainted 
with his intentions, and furnishes him with orders. “In order to learn 
these,” says Hoffbauer, “it may be necessary for the Artillery Com- 
mander to leave his own troops temporarily, even after the battle has 
commenced. He obtains information during the combat respecting 
the ground in front and rear, and takes precautions, as far as possible, 
against any impediments to future movements. In order to insure 
a timely supply, he watches over his communication towards the rear, 
and gives a sufficient warning of a contemplated movement in that 
direction to the second line of wagons. Should the course of the 
contest be favourable, he selects fresh positions, riding to them in 
advance to reconnoitre. In the event of retiring, he remains with the 
guns and sends back officers to reconnvitre supporting positions.” 

Choice of Positions. 

Every position should be reconnoitred beforehand by the Com- 
mander, and should always be selected with an eye to efficiency of fire 
rather than to cover. The main consideration is an extended and open 
range, such that the ground can be swept at the shortest distances. 
Other desirable conditions are, sufficient space, a level surface, wide 
command, and that the position be perpendicular to the line of fire, 
and not too irregular in its general outline. The most favourable 
position is behind the crest of ridges or undulations, which slope gently 
towards the enemy ; or else in rear of low eminences, hedges, and such 
like. Stone walls are to be avoided. But it is not advantageous to 
post guns immediately behind such cover or close to conspicuous 
objects, as they facilitate the enemy’s aim. High eminences are moré 
suitable as places of observation, than as positions. As a protection to 
the guns, soft or broken ground immediately in their front or flanks 
is advantageous, provided that mobility is not thereby compromised. 








840 THE EMPLOYMENT OF ARTILLERY IN 


Cover in rear for the limbers and first line of wagons is equally 
desirable. The edges of wonds or villages behind guns form a bag. 
ground against which they show distinctly, facilitating the enemy’s fi, 
and observation of its effect. If there is time, it is recommenda 
to entrench guns not otherwise covered. 

Although a caution is here given against placing guns behind , 
stone wall when exposed to artillery fire, such a protection may ly 
very valuable from musketry, as proved by the case of the garde 
wall of the farm of St. Hubert at Gravelotte, which, but a couple of 
feet in height, effectually protected a battery of the 7th brigade. Ay 
instances of the danger to be apprehended from the immediate pro. 
pinquity of conspicuous objects, Hoffbauer gives the following :— 

“The 3rd light battery of the 10th regiment in the battle of Mary 
la Tour obtained the range of some hostile artillery, whose position was 
difficult to discover, by firing ona house close by it. In the battk 
of Blumenau 1866, the heavy losses sustained by a battery of reserye 
artillery were accounted for by the conspicuous object presented by 
two white stones between which it was posted. 

“Far better than the direct protection afforded by cover, which can 
be seen by the enemy, is, according to the experiences of the last 
campaign, a formation of ground which perplexes his aim. This 
oceurs when banks, houses, trees, bushes, hedges, cornfields, &c., 
forming masks between the contending artilleries, are so situated that 
our own can see far over them. In such a case the hostile artillery 
cannot observe when their shells burst short. 

“In the battle of Gravelotte some of the batteries of the First Army 
were so placed that they could see directly over the tops of the trees 
in the defile of la Mance. It was therefore very difficult for the 
hostile artillery to hit them, as it was hardly possible for it to observe 
that its shells burst too short.” 

Major Hoffbauer calls attention to the importance of the artillery 
in the Main Position bringing its duel with the hostile guns to a 
close previous to the deployment of the main body; driving the 
enemy back from his advanced posts, and shaking adequately what- 
ever may be the principal object of attack. The advanced guard 
takes up its position sufficiently to the front to allow of its guns 
engaging at moderate ranges of from 1,400 to 2,000 yards. Diagonal 
and flanking fire is effective at more than 3,000 yards. In an extended 
line of battle, moreover, no portion of the artillery ought ever to cease 
firing altogether, on account of the range being great, but maintain a 
deliberate fire, so as to keep the enemy’s guns in check, and prevent 
him enfilading effectually other parts of the position. 

“From the reconnoitring engagement of the advanced guard § 
a decision as to the main attack is arrived at. The Commander-in- § 
Chief, as soon as possible, instructs the Divisional Commander, &c., f 
as to the proposed attack, and gives distinct orders regarding the 
employment of the artillery. The officer commanding the latter 
should be informed where the main body will deploy, and the time it 
will take to do so; and also when and where the devisive infantry 
attack will take place. If no further orders reach him, and there is no } 
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time for enquiry, the Commander of the artillery must act in the 
spirit of the general intentions of the Divisional Commander, &c. 
“During the first period of the attack, the artillery of the main 
body is placed—as far as permitted by the configuration of the 
ground, the position of the object, and the general form of the 
attack—on one of the flanks, with cavalry or a small detachment of 


infantry beyond it; preferably on the pivot flank if a change of front 
js anticipated. It will secure and cover the deployment of the main 


-, ete this operation, and previous to the decisive attack 
of infantry, the artillery must direct its fire, not merely against the 
hostile batteries, but also against the principal object of attack. 
Therefore, the whole of the artillery of the main body is brought up 
to co-operate with that of the advanced guard. The range will 
generally be from 1,400 to 2,000 yards.” (The extreme range at which 
the German field artillery gun can be depended on to make 20 per 
cent. of hits against guns, exclusive of limbers, is 2,200 yards.) 

“From its First Main Position the artillery prepares the attack of 
infantry, checking the fire of the opposing batteries by shrapnel, as 
soon as the range is obtained. The attack of the infantry ensues, the 
artillery always moving to more advanced positions in support, 
although it may be possible to continue the fire from positions more to 
the rear. 

“The Second Main Position must, as a rule, be so far advanced 
that everything that may oppose the rush of the infantry on the 
decisive point, can be cannonaded until the latter reaches its volley- 
firing position at close quarters. A suitable range will be 760 yards. 

“The advance from the First to the Second Main Position will be 
made rapidly in echelon, and will commence as soon as the front line 
of troops approaches the guns. They must cease firing against the 
object of attack as soon as this becomes dangerous to the attacking 
infantry, when they will aim at hostile batteries and any reserves that 
may be visible. They will also be ready to repulse flank attacks, 
which may now be looked for. 

“Tf the assault is successful, the artillery receives orders from its 
Commander, who has followed the decisive infantry attack, to advance 
immediately, in order to secure posession of the conquered position, 
and to be ready for pursuit. Should it miscarry, the artillery in its 
last position supports the retiring infantry, its further movements 
depending on the plans of the Commander-in-Chief. 

“Ideal positions, fulfilling all requirements, are, however, seldom 
to be found. The defender more time at his command to discover 
the best positions for his guns, while the attacking Commander has to 
decide after hasty reconnaissance ; otherwise, while seeking them, he 
may let the right moment pass. But above all things, the general 
object of the battle must never be lost sight of. 

“‘ Pauses are of frequent occurrence im artillery fire, as during the 
battles of Mars la Tour, Worth, Gravelotte, &c., and advantage should 
be taken of them to throw up artificial cover, especially when the 
detachments are long exposed to musketry fire. The leader of the 
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first line of wagons receives orders from the battery Commander as to 
its position, which should be from 50 to J00 paces in rear of, and 
beyond the less exposed flank of the battery. 

“The leader of the second line of wagons must use every exertion 
to bring them up to a distance of 800 yards from the batteries, 
Frequently during the battles of the late war, failure on this point 
caused a deficiency in the supply of ammunition; and yet there is 
abundance of proof that artillery, even in its first positions, must have 
recourse to its second line of wagons. The second line of the battery 
obtains its supply from the first line of the ammunition column, the 
latter, when empty, being relieved by the second line. But this 
regular order of supply had frequently to be disregarded in the late 
campaign. 

“ Artillery opens fire as suddenly as possible, and with all its 
available guns; in exceptional circumstances only, with a few guns. 
Inopportune and too rapid fire is a mere waste of ammunition, which 
cannot always be immediately made good. Rapid firing should be 
accurate and well aimed.” 


The March to the Position. 


For long distances all practicable roads must be used by artillery, as 
far as possible, either in column of route or divisions, according to their 
width. Across open fields it marches generally with full intervals, the 
breadth of front depending on the ground and formation of the other 
troops. In close country, as the front must frequently be decreased 
to allow of passing obstacles, column of route becomes the most 
advantageous. Columns of batteries can conform well to the undula- 


tions of ground, and change their direction with facility. Columns of 


divisions with close intervals are convenient for flank movements, 


being of slight depth and easily handled. Batteries or divisions (of 


two or more batteries) deploy if possible beyond the enemy’s range, 
behind cover, or masked by other troops. When deployed they advance 
directly towards the enemy to their position. Once within range, all 
oblique movements or exposure of flanks to hostile fire are to be 
avoided. It depends on the formation of the ground, the nature of 
the soil, and the situation of the enemy, whether the batteries on 
reaching their position, unlimber at once, or reverse and then unlimber, 
or whether they unlimber in rear of the position and run the guns to 
the front. The prescribed intervals of 20 paces may be disregarded, 
nor is it of importance if the guns are a few paces in front or rear of 
the alignment; but the intervals should not be less than 10 paces or 
greater than 40, as the former facilitate the enemy’s aim, and the 
latter render it impossible to supervise the battery. 

Hoffbauer considers that column of route has an advantage over 
column of divisions under certain circumstances, especially in the case 
of single batteries. “It was by far most generally employed in the 
late war, for movements to the front as well as for diagonal and flank 
movements, as at Worth, Borny, Mars-la-Tour, and Vionville, &c. The 
artillery of the Fifth Corps always deployed from this formation, which 
is accounted for bv the configuration of the battlefields, being 
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generally very close and intersected by streams, ditches, gullies, and 
such like, so that movements were limited in many places exclusively 
to the roads and bridges. Atthe Battle of Gravelotte alone every 
kind of formation was used. Column of divisions with close intervals 
was used for flank movements by the Horse Artillery division of the 
3rd Regiment at Verneville, and by the 2nd Field division of the 7th 
Regiment south of Gravelotte. The Ist Field division of the 10th 
Regiment made a flank mareh southwards in close column of bat- 
teries from St. Privat la Montagne covered by high ground, in order 
that its batteries might wheel to the left and come into action suc- 
cessively wherever there was sufficient space between other German 
batteries already in action.” 

“ The simplest mode of deployment is to take up an alignment with 
the head of the column. This was most generally adopted in the last 
war, and almost exclusively so by the Fifth Corps. Coming into action 
snaiensously, instead of in succession, possesses the advantage of 
simplicity, and of affording a less favorable mark for the enemy’s 
vuns; but the latter may be expedient if it isa question of opening fire 
at once, after debouching from a defile in column of route or division. 
The 1st Horse Artillery battery of the 11th Regiment in the Battle of 
Worth, coming up to the east of Elsasshausen, and having to open fire 
immediately at a critical moment, brought its guns into action in suc- 


cession. And at Gravelotte the 2nd Field division of the 7th Regiment 


marched in column of route at a trot along the road towards the pre- 
viously reconnoitred position south of that village, until it cleared the 


forest, where column of divisions was formed in succession. Then bya 
flank movement, on ground where cover was obtained both from the 
tire and sight of the enemy, the whole division was able to form front 
to the right. 

‘Wherever several batteries have to deploy under hostile fire and 
march up in succession, fire must always be opened by batteries as 
soon as they come up, in order to check the enemy’s s fire and divert it 
from the batteries in rear while manceuvring and forming up.’ 

Observation of Aim. 

Observation of the bursts is necessary for effective fire, without 
which a close adhesion to the rules will not produce the desired result. 
Constant practice, therefore, is of great value, as external conditions, 
clearness of atmosphere, weather, distance, and background, as well as 
the nature of the object and of the ground, materially affect the obser- 
vation, and in warfare cover and smoke frequently obstruct it. All 
that can be relied on is the fact whether the shells are bursting mostly 
behind or in front of the target. Experience teaches that the observa- 
tion of actual strikes leads to great errors; and is only exceptionally 
reliable, as for instance, at very short ranges, or where the effect is 
distinctly shown by confusion at the object, exploding limbers, or other 
unmistakable evidence. Even when firing against objects on steep 
slopes or behind earthworks, it is often possible to distinguish whether 
the strike is on the near or reverse slope. It is then also sometimes 
exceptionally possible to judge the amount of deviation of shells when 
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bursting too short, although this is rarely the case; but never so, when 
they are bursting too long. In circumstances which make observation 
pecuharly difficult, as when several batteries are firing on the same 
object and it is consequently difficult to distinguish to what batteries 
the projectiles belong, a battery may find it expedient to fire a salvo, 
and so obtain more certain information. 

Choice of Projectile. 

Common shell is suitable against all objects of the battlefield, 
especially for direct impact, and effects its purpose by its percussive 
power as well as by its fragments. But it is so far dependent on the 
nature of the soil that soft, boggy ground, or water immediately in front 
of the object, diminishes the effect, which a firmer soil augments. 

Shrapnel, bursting in the air, owes its effect to the foree of its 
fragments and bullets. This, however, being comparatively slight, 
shrapnel should be employed against living objects only. It is so far 
independent of the soil that it ought to burst im the air; consequently 
it is peculiarly advantageous against objects under cover, and in this 
way supplements common shell. At ranges under 400 yards it can be 
used without further preparation instead of case shot. The latter are 
employed in defence against attacks with the bayonet. 

‘“‘Common shell,” says Hoftbauer, ‘is adapted for every purpose, 
and more particularly where shrapnel is not suitable. Shrapnel is 
effective against all living objects up to a range of 2,750 yards, except 
when protected by walls, banks, and similar obstacles, especially so 


against moving objects having to pass certain points of ground of 


which the range is known. It is advantageous before using shrapnel 
to obtain the range by means of common shell. 

“Common shell is employed exclusively at ranges over 2,750 yards, 
and moreover against all inanimate objects, such as gates, bridges, 
walls, and villages. Shrapnel is especially advantageous at suitable 
ranges against large motionless bodies of troops, against recumbent 
skirmishers, against a foe concealed in the undulations of the ground, 
against artillery in a prolonged contest, especially if enfilading it or 
when plantations are likely to cause premature bursts, and also against 
the interior of field works. According to the experience of the last 
campaign, guns are rarely dismounted by common shell, and much 
time is necessary for the purpose. When after a long and perfectly 
successful duel of artillery the most important of the enemy’s batteries 
are silenced, at least for a time, so that the decisive attack of infantry 
ensues, then shrapnel will be efiective. 

““Common shell gave complete satisfaction in the last war. The 
greater part of the German artillery being anprovided with shrapnel, 
it was but little employed. Two instances are recorded ‘when its effect 
was very good—at Paris, on the 19th January, 1871, and at Belfort. 
But having been brought to great perfection since the last war, 
shrapnel has apparently a great future before it, since confidence in 
its effect and skill in its use has materially increased in the last few 
years. 

“Case shot is employed in defence against sudden attacks at 
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ranges up to 440 yards. In the last war 281] case shot were expended 
by the Prassians, most of them at Worth, where 64 were fired by four 
batteries of the llth Regiment. Both Worth and Sedan afford instances 
of the invariably successful repulse of formidable cavalry attacks by 
case shot from batteries of the 11th Regiment. The cavalry always 
retired in confusion, while at Sedan only a few troopers succeeded in 
penetrating batteries in action. In other instances case was employed 
against infantry, generally skirmishers, and proved extremely effective 
whenever the range was not too great. Some instances occurred 
when the effect was doubtful, and it is known that at a sortie from 
Paris in September, 1870, a battery failed in repulsing the encmy with 
case shot at 500 paces, which, however, was effected with common 
shell at 450 paces. Cominon shell frequently answered the purpose 
of case shot within case shot ranges most thoroughly, as for example, 
when the 2nd Heavy Battery was moving with Wedell’s Brigade at 
the battle of Mars-la-Tour. The gist of the matter appears to lie in 
possessing presence of mind at such critical moments. 

“In the action of 4th January, 1871, at Rouen, we have an ex- 
ceptional instance of a battery of the Ist Regiment acting on the 
offensive against skirmishers at from 300 to 400 paces, and driving 
them back with four case shot, which were immediately followed by 
common shell. The battery had found itself at these close quarters 
owing to a dense fog, and was for the moment completely taken by 
surprise. 

“ With regard to carcasses, employed by the Bavarian artillery on 
some occasions, recent accounts are not favourable.” 


Fire-discij line. 


This must be attained by good instruction, and should exclude all 
errors and misconception with respect to choice of projectile, object and 
aim, range and order of fire. The officer controlling the fire remains on 
horse-back, posting himself, as a rule, on a flank of the battery, and 
until the range is obtained, leaves it only under exceptional circum- 
stances, when he must be careful to keep within such a distance that 
his orders can be distinctly heard. In firing to obtain the range it is 
essential that the object be clearly indicated, and all the guns laid on 
it, but as this can hardly be attained by a short order, it is advisable 
that the battery Commander should in all cases at all doubtful direct 
an Officer or N. C. Officer at each gun to verify the aim. Whenever 
the order designates a particular flank of the enemy’s position as the 
object, it must be understood as referring to the flank so called by the 
enemy, ¢.q., the left flank of a line of skirmishers would be the right 
flank looking from the battery; similarly the fourth gun would be 
that called so by the enemy, numbering from his right. 


Control of Fire. 


This embraces the order and rapidity of fire, and the mode of aiming 
at certain objects according to the nature of ground, as well as concen- 
tration or dissemination of fire. 
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A single Battery. 

The order of firing is, as a rule, by guns in succession from a 
flank, and is adhered to even in rapid firing, except with volleys or 
case shot. Rapidity of fire depends on the possibility of observation 
and progress of the battle; if excessive, it may lead to very bad results 
while obtaining the range, and must not be allowed to compromise 
accuracy in correcting the aim; but as soon as the range is discovered, 
the rate may be accelerated. Under ordinary circumstances, with a 
battery of six guns, the average interval between the rounds is from 
15 to 20 seconds, which may be prolonged in detaining combats, or 
when ammunition runs short. The firing must be rapid, at the decisive 
moment, at close quarters, or when momentary advantages are to be 
secured. Experience teaches that in such cases a round can be fired 
in 6 or 8 seconds. 

In warfare it is one of the most important duties of the battery 
Commander to obtain the range, and even after this is effected the 
control of the fire rests, as a rule, in his hands. When a battery has 
to take up a position under circumstances of difficulty, as, for example, 
under a heavy musketry fire, or under a superior fire of artillery, it is 
advisable whenever practicable to load the guns, adjust the tangent 
scale, and indicate the object, before coming into action. While ob- 
taining the range, the shell fire should generally be directed at a single 
point of the object. 

Artillery firing against artillery will obtain the best effect by laying 
on a central gun, if all are equally visible, otherwise on that one which 
is most conspicuous. If the wind is across the range, the fire should 
be directed at the gun on the flank from which the wind is blowing. 
Against masses of infantry the centre of their first line should be 
selected as the object, and if infantry is in loose formation, the centre 
of its skirmishing line. In cannonading field-works and extensive 
shelter-trenches, the fire may be disseminated over the whole of the 
object, even while obtaining the range, as observation in such cases is 
easy. Shrapnel fire is, as a rule, preceded by common shell, and can 
be spread over the whole object from the very first, especially when 
directed against artillery or skirmishers. 

Concentration or dissemination of fire depends on the principle that 
the former is necessary in order to obtain the greatest effect from 
common shell, while shrapnel allows of dissemination. After the 
range is determined, a dissemination of fire with common shell is 
admissible only when several guns can maintain an overwhelming fire 
on a portion of the object. In the case of a single battery cross-fire 
presents no advantage. 


A Division of several Batteries. 


If several batteries are united under one Commander, he names the 
kind of projectile as well as the object of fire, either for each battery 
separately, or for the whole. The mode of issuing the orders depends 
on the state of affairs, whether it be possible to give them verbally or by 
bugle, or whether the Divisional Commander can give them personally 
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to the Officers commanding batteries, or send them by his adjutant, &c- 
When several batteries open fire simultaneously on the same object, 
they obtain their range and fire by batteries. The Commander of 
the Division points out to them the section of the general object on 
which each is to lay its guns, and by a general comparison of the 
ranges obtained by them severally, he is enabled to judge whether the 
operation has been accurately executed. 

In some, but quite exceptional, cases, the Commander of the Division 
can take the personal control of the fire, and then direct one of the 
batteries to obtain the range, or the whole division, commencing at a 
flank. As soon, however, as this is accomplished the order of fire 
proceeds by batteries. Whenever artillery is engaged, and other 
batteries come into action against the same “obje ct, the latter take the 
range that has already been ‘found correct, thus saving time. 

[t is equally a maxim that every available moment should be used 
in offensive, and still more so in defensive warfare, to determine the 
ranges of certain objects on the ground, and so ascertain the distances 
in front, which may become important during the battle. All firing 
over troops is to be avoided as much as possible, and on no account 
should this take place when there is any difficulty in distinguishing 
friend from foe. 

On this subject Hoffbauer remarks: ‘‘ When tiring over troops in 
front is possible, it is generally also required by the state of affairs, 
and almost all the battles of the last war give instances of successful 
tiring over other troops without danger to them. In some, however, 
firing was ordered to cease at the wrong moment, which allowed 
the enemy to bring an overwhelming force against the infantry. On 
the other hand, where the firing was continued too long, some casualties 
occurred to parties of infantry, who, not waiting for the orders for the 
general attack, ran into the artillery fire, which had not then ceased. 
Nevertheless, it is probable that had the guns ceased firing sooner, 
still more numerous casualties would have been occasioned by the 
hostile infantry. When the artillery did not cease firing at the right 
moment, this was owing to the formation of the ground and bad light, 
which prevented it from observing accurately the progress of “the 
infantry, so that in one case this range was estimated too high, in the 
other too low. 

“To the question, how a cessation of fire is to be brought about at 
the right time,’’ Major Hoffbauer replies, “only by due communication 
from the front, for which purpose preconcerted signals are often 
preferable to mounted orderlies.’ 

In an appendix to the “Entwurf” are the regulations for the 
Supply of Ammunition in the Field. 

Distribution of a Battery. 

1. On the march.—The wagons form part of the battery. Each of 
the first six ammunition wagons follows the gun bearing the same 
number. Then come the other two ammunition wagons, :tore-wagon 


No. 1, forge-wagon and store-wagons Nos. 2 and 3. 
In proximity to the enemy.—On commencing a march in the 
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neighbourhood of the enemy, and when an engagement may be ex. 
pected, at the order “ Form echelons,” the wagons are formed in two 
echelons. The 1st consists generally of four ammunition wagons and 
store-wagon No. 1; the second of the remaining ammunition wagons, 
the forge and store wagons 2 and 3. The commanding officer (of the 
Army Corps, Infantry Division, &c.) can order a different distribution, 
if considered desirable. The 1st echelon is commanded by an Officer, 
if available ; if not, by a non-commissioned Officer; and follows imme. 
diately the guns of the battery, both on the march and in battle. 
Allotted to it, and drawn from the battery reserve by the Officer com. 
manding the battery, are—two non-commissioned Officers, one surgeon 
(if one is present with the battery), one hospital assistant, four bearers 
of the wounded, two spare drivers with four horses, Nos. 6 of the gun 
detachments, and as many gunners as will make up six to each wagon 
when all are mounted. 

With a battery of horse artillery there are 10 spare gunners, 
who also hold the horses of the hospital assistant and bearers when 
obliged to dismount for service. No. 1 store wagon carries two 
bearers. 

The 2nd echelon of each battery is commanded by the capitaine 
@armes (quarter-master), and attached to it are the spare horses and 
the battery reserve. The 2nd echelons of the batteries of a division 


are united in rear of the column, and commanded by a senior Officer § 


nominated by the Commander of the Division. Their position is 
immediately in rear of the Infantry Division to which they belong. 


When batteries are allotted to advanced guards, rear-guards, or § 
other detachments, their 2nd echelons follow in the rear, the necessary | 


distribution being published in orders by the Officer commanding the 
detachment. 
Position of the First Echelon. 

When the battery advances, the Ist echelon accompanies it closely 
until it reaches its first fighting position. The halting place of the 
echelon is selected by the Officer or non-commissioned Officer in com- 
mand, who receives or asks for fuller instructions from the Commander 
of the battery, depending in each case on local conditions and the state 
of affairs. Easy communication with the battery, and freedom of 
movement to the front and rear, must be secured as far as possible, 
and cover from the enemy’s fire regarded as a secondary consideration ; 
while, at the same time, the movements of other troops must not be 
hampered. 

The form of the ground will here be of great importance, and, still 
more so, an accurate estimate of the enemy’s fire. It would generally 
be sufficient to draw up the wagons at a short distance (50 or 100 
paces) beyond, and in rear of the less exposed flank of the battery, 
with sufficient intervals between them to allow of their reversing. A 
slight curtain, as a row of trecs or of bushes, or even a moderate 
undulation of ground, will conceal the wagons from the enemy’s view. 
To place them in rear of the battery is dangerous, but often unavoid- 
able; nor should they, as a rule, be placed on the roads, but at the side 
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of them, and whenever time permits convenient access to the roads 
should be prepared. Exceptions to this rule are when mountain 
defiles, embankments, or long roads through thick forest, make any 
deviation from the roads impracticable. Under such cireumstances 
the wagons must do their utmost to keep to the sides of them. 

If the battery takes up a position in front of a defile, the Com- 
manding Officer decides whether the 1st echelon will cross it or not, 
taking into consideration the state of affairs, the character of the defile, 
and other local-conditions. As soon as a situation has been selected for 
the wagons, their leader reconnoitres the ground in front and rear, 
and sends the more important information as to the ground, its con- 
figuration and its suitability for manoeuvre, to the Officer commanding 
the battery, to facilitate the future movements of his guns. Especial 
attention must be paid to the communication in rear, if there are 
obstacles or impassable ground in that direction. 


Connection of the First Echelon with the Guns. 


To ensure a prompt service on all occasions, the Commander of the 
wagons must communicate personally with the battery, as often as 
possible, in order to keep himself informed as to its requirements, and 
the movements it is about to execute, which should never be hampered 
by the wagons. 

When the battery advances or moves to a flank, the 1st echelon 
follows it at the same pace, and should not be separated from it by any 
impassable ground that may happen to lie between them. In such 
cases the wagons should rather decrease than increase their distance 
from the guns. 

If the battery limbers up to retire, the wagons reverse and precede 
it, and in the event of a flank movement that route is followed, which 
has previously been selected as the most convenient. The pace depends 
on that of the battery ; defiles presenting no difficulties, are passed at a 
trot; otherwise, at a walk, so as to avoid accidents to the wagons, 
which might result in a block. 

Supply of a Battery by the First Echelon. 

When the battery has opened fire, the Officer in command takes 
advantage of every favourable moment (pauses in firing) to supply it ; 
and this must never be delayed when the expenditure has reached half 
the number of shells in the gun-limbers. The complement of case 
shot should invariably be maintained. If the required supply is not 
very small, two ammunition wagons are sent forward from the 
Ist echelon with their gunners; they reverse in rear of the 2nd and 5th 
guns, and halt 10 paces from the gun leaders or horses of the detach- 
ments. All the gun-limbers are filled. But this method is difficult in 

rolonged combats, when it is preferable to expend the ammunition 
aken direct from the wagons. 


Removal of Empty Wagons from the First to the Second Echelon. 


Whenever a supply has been made to the battery, the Commander 
of the 1st echelon should ascertain if it is possible to empty one or two 
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wagons completely. If so, they are sent immediately at a trot under 
a non-commissioned officer to the 2nd echelon and exchanged for full 
wagons, which are brought up to the lst echelon by the same non- 
commissioned officer, and at the same pace. If, meanwhile, the 
lst echelon has changed its position, the Commander must take the 
steps necessary for the wagons to rejoin it, and leave men for that 
purpose, if necessary. If a movement towards the rear is made, the 
non-commissioned officer in charge of the wagons must be informed 
of it. 
Supply of Men, Horses, and Material from the First Echelon. 
In addition to ammunition, the losses of the battery in men, horses, 


and material is made good from the Ist echelon, and the complement 
in this echelon is invariably filled up as soon as possible from the 2nd. 


Conduct of the First Echelons when several Batteries are united 

under one Officer. 

When several batteries are in action under the same Commander, 
he has to give general directions for the wagons; as a rule, the supply 
is executed by the batteries, and these must consequently preserve their 
connection with the lst echelons. The latter are now more exposed, 
and it may be necessary to place them in rear of their batteries. If a 
battery is withdrawn from the line, its echelons conform to its 
movements. 


Conduct of the Second Echelon of a Single Battery. 


The Commander of the 2nd echelon from his position in the column 
on the march, maintains communication with the Officer commanding 
his battery; and for this purpose, at the commencement of the 
march, sends a trustworthy mounted orderly to him for orders. If 
the battery takes up a position and opens fire, the Commander of the 
2nd echelon advances it to 900 yards from the battery, if practicable, 
and halts it on the side of a road. The points to be attended to in 
selecting this position are, that it can be easily found by those in 
charge of the wagons, that it is under cover as far as possible, and 
that it allows of easy movement to the front and rear. 

As soon as the 2nd echelon is drawn up, its Commander informs 
the Commander of the Ist echelon of its position. If the battery 
advances, the 2nd echelon follows; local conditions, and the opportunity 
of cover, determining whether the latter can decrease its distance from 
the first echelon ; the Commander of which must similarly endeavour 
to keep himself acquainted with the movements of the 2nd echelon. 

Conduct of the Second Echelons of Batteries forming a Division. 

The Officer in command of these echelons, from his position in rear 
of the columns on the march, maintains his communication with the 
Officer commanding the Division, or, at all events, informs himself as 
to the movements of the batteries. For this purpose he sends a 
mounted orderly to the Commanding Officer for orders. On marches, 
when there is no fighting, this orderly brings directions as to the cand 
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tonments, bivouacs, &ec., of the different batteries, so as to save the 
2nd echelons unnecessary marches and to enable them to rejoin their 
batteries as soon as possible. 

If the batteries come into action, the Officer commanding the 2nd 
echelons endeavours to advance to 900 yards from them, which 
frequently demands great energy and foresight. He then halts his 
wagons at the side of the road, and informs the Divisional Commander 
as well as the different batteries of his position. That Officer decides 
whether, under the circumstances, any one of the echelons should 
follow its battery. When detachments from various batteries “are 
united in this manner, the Officer is responsible for maintaining the 
strictest discipline. The conditions which decide the choice of position 
and the distance from the Ist echelons apply equally in this case as in 
that of single batteries. 


Supply srom the Second Echelon. 


The 2nd echelon has to make good the losses of the battery and of 
its Ist echelon, and this must be performed with utmost promptitude, 
regardless of the consideration whether the parts of the 2nd echelon 
retain their power of movement ; the guns are, under all circumstances, 
to be first considered. If the 2nd echelons of a division are united, 
the supply is to be made by requisition of each battery from its own 
2nd echelon. When this is exhausted, the Divisional Commander will 
decide whether and from which 2nd echelon a further supply is to be 
obtained. 


Supply of the Second Echelon of Batteries froin the First Echelon of the 
Ammunition Columns. 

The positions of the latter are communicated as early as possible 
to every battery; if a battery has been accidentally forgotten, its Com- 
mander must enquire where the columns are. The leader of the 2nd 
echelon makes himself acquainted with the road to them, and sends a 
mounted man to find the columns. Orderlies may be employed with 
advantage for this purpose if available. Empty wagons from the Ist 
echelon remain during the fighting with the 2nd echelon, and others 
complete themselves from the columns as soon as circumstances permit. 


Conduct of the Echelons after the Battle. 


After an engagement, or completing a march, the 2nd _ echelon 
rejoins its battery with all despatch, and makes itself as serviceable as 
possible. Empty wagons are sent without delay to the nearest columns, 
and after completing their supplies, return to their batteries. The 
unserviceable material, if transportable and of any value, is taken to 
the nearest columns, to be exchanged or repaired. 


General Directions for the Receipt of Ammunition. 


In completing empty battery-wagons from the columns the recipient 
signs a receipt, a supply of which should be provided with every 
VOL. XXI. 3K 











852 NOTES ON THE PRESENT ORGANIZATION AND 


wagon of a battery or column; the duplicate is kept by the battery as 
a delivery voucher. Ammunition issued from the columns is to be 
examined by the recipient with the greatest care, especially with 
respect to fuzes. 


Junction of other Troops with the Echelons. 


This, as in the case of 8. A. ammunition wagons joining battery 
echelons, is contrary to orders, as the duty of supplying ammunition to 
the batteries would be more or less interfered with; and the atten- 
tion entailed by the presence of other troops would be prejudicial to 
mobility. But the wagons of a Cavalry Division may always be 
attached to the Horse Artillery batteries of the Division by order of 
the officer commanding the Division. 





NOTES ON THE PRESENT ORGANIZATION AND ADMINIS- 
TRATION OF THE FRENCH NAVY. 


By Captain J. L. Neepaam, Royal Marine Artillery. 


TI, ADMINISTRATION. 


Chief and head of the administration of the French Navy stands the 
Minister of Marine, assisted in the performance of the duties of his 
office by— 

(A.) Directors of Departments ; each one having under his orders a 
certain number of employés, and having authority to sign, in the name 
of the Minister, all documents and despatches which do not involve 
any political, administrative, or financial decision. 

(B.) A Central Control; giving advice with regard to any propo- 
sitions submitted by any of the Directors of Departments to the 
Minister, which if approved would entail expenditure or establish a 
precedent. 

(C.) Councils, Committees, and Commissions; which aid the Minis- 
ter by deliberating upon, discussing, and investigating matters con- 
nected with the several branches of the Naval and Colonial Service. 

(A.) Directors of Departments. 

By the law of the 23rd of October, 1873, five Departments (Divec- 
tions) were constituted for the conduct of all business connected with 
the central administration of the French Navy and Colonies. Of these 
five Departments, the first is charged with all matters concerning the 
personnel of the Fleet; the second with everything regarding the 

Notr.—The information contained in these notes is derived mainly from a series 
of articles on the subject recently published by the Accountant-General of the 
French Navy, from the Bulletin de la Marine, and from the Naval Estimates for 
the present year, 1877. 
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walériel ; the third with the administrative services; the fourth with 
the colonial services; and the fifth with everything relating to the 
accountant business of the Navy (comptabilité générale). 

At the head of each Department stands the Director. Next below 
him, but ranking with him, comes the Chef de Cabinet, then in succes- 
sion the Sub-Director, the Chef de Bureau, the Chef Adjoint, the Sub- 
Chief, the Chief Clerk, and, finally, Clerks, these latter being divided 
into four classes. The Director of each Department is nominated by the 
Chief of the State, on the proposition of the Minister of Marine. Ya- 
cancies occurring in the other ranks are filled up by promotions from 
the grade below; but two years’ service in each rank is a necessary 
qualification for advancement to the one next above. 


(B.) Central Control. 


The especial duty of the Central Control is to keep the Minister of 
Marine at all times fully informed of everything that goes on within 
the limits of his administration. It has to maintain a constant sur- 
veillance over all that takes place both at home and abroad ; to report, 
or, it may be, check, if it can do so without interfering with the action 
of responsible officials, any irregularities it may observe. Its work 
is, therefore, essentially one of inspection, and for the fulfilment of 
this task six General Inspections (Inspection Générale) and two special 
services, which partake of the nature of an inspection, are comprised 
within it. The six General Inspections are distinguished as the In- 
spection General of Naval and Colonial Artillery; the Inspection 
General of Maritime Engineering (Génie Maritime) ; the Inspection 
General of Maritime Works; the Inspection General of Marine In- 
fantry; the Inspectioa General of the Medical Services; and the In- 
spection General of Chaplains. The two special services are the 
Inspections of Fuel and the Inspection of Work entrusted to private 
tirms. These Inspections General play so important a part in the ad- 
ministration of the French Navy that it will be well to consider some- 
what in detail their respective functions aud attributes. 

1. The Inspection General of Naval and Colonial Artillery, as at 
present constituted, was re-established and reorganized by a decree, 
dated the 23rd of October, 1871. It consists of a General of Division 
of Marine Artillery, who is entitled Permanent Inspector-General, and 
of a Brigadier General of the same arm, under the name of Adjvint @ 
I’ Inspection Générale. Besides the special and unexpected inspections 
which are made from time to time, in compliance with instructions re- 
ceived from the Minister, by the Permanent Inspector-General and his 
Adjoint, this latter also proceeds at stated periods on periodical tours 
of inspection both in France and in the Colonies; while the Inspector- 
General himself, when not employed on the special missions spoken of, 
occupies himself in studying and preparing, as a part of his duty as a 
member ex officio of the “ Council of Works,” the functions of which 
will be explained later on, projects, plans, and instructions relating to 
the provision, maintenance, and improvement of the artillery materiel, 
both in France and in the Colonies, and also in arranging for the 
execution of the approved designs. 
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2. The Inspection General of Maritime Engineering continues to 
perform the duties allotted to it by the decree of the 11th of April, 
1854, the 11th article of which contains the following regulations, 
‘“* The Inspector-General of Maritime Engineering will reside in Paris, 
“and will be assisted by a Director of Naval Constructions. The In- 
‘* spector-General will make, at the instance of the Minister, tours of 
*‘ inspection to the various ports, to assure himself that all work on 
‘*‘ hand is being properly executed. He will advise as to the destina- 
“ tion of officers of all ranks of the Maritime Mngineers. He will lay 
“ before the Minister the measures necessary for ensuring uniformity 
“inthe execution of all works of similar nature in the several arsenals, 
“for introducing into the government factories the knowledge and 
“* practice of new inventions in mechanical art, for obtaining economy 
‘** in expenditure, and for perfecting naval architecture. He will also 
‘ bring to the notice of the Minister any deviations he may observe, 
“ or of which he may become cognizant, from the authorised instruc- 
“tions and regulations relating to the construction and armament of 
*‘ the ships of the State or the conduct of works.” 

3. The Inspection General of Maritime Works consists of an In- 
spector-General of Bridges and Roads ( ponts et chaussces), attached 
for this duty to the Minister of Marine, and of a Chief Engineer of the 
same corps. This Inspection was established on its present footing by 
the decree of the 13th of October, 1831, and is charged with the sur- 
veillance of all hydraulic and civil works executed by order of the 
Minister. 

4. The Inspection General of Marine Infantry is composed of a 
General of Division of Marine Infantry and two Generals of Brigade. 
Revised instructions for the guidance of this Inspection were issued in 
a Ministerial decree, dated the 9th of July, 1874. In these regulations 
it is distinctly laid down that neither the Inspector-General nor his 
assistants exercise any direct command over the personnel of their arm. 
When not engaged on tours of inspection, however, the Inspector- 
General is authorised to correspond through the Maritime Prefect, or 
through the Governor, with the Commanding Officers of the Corps 
both in France and in the Colonies, in order that he may keep himself 
fully conversant with the details of the service; but it is expressly 
stated that such correspondence shall be carried on for the sole purpose 
of acquiring information, and that, under no cireumstances what- 
soever, shall any communication from the Inspector-General contain 
any orders or directions to the officers.commanding at the several 
stations. On the other hand, the Inspector-General may take the 
initiative at head-quarters in laying before the Minister any proposi- 
tion relating to his branch of the service. He will also be consulted 
by the Directors of Departments on all questions regarding the organi- 
zation, administration, pay, clothing, equipment, armament, &c., of the 
Marine Infantry ; and at the beginning of every year, after having de- 
liberated with his assistants and received the reports of the other 
Inspectors-General in the Colonies, he will draw up and present to the 
Minister a report on the general situation of his arm of the service. 

5. The Inspection General of the Medical Services was organized 
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on its present footing by a decree of the 14th of July, 1865. The In- 
spector-General resides in Paris, and corresponds, under restrictions 
similar to those imposed upon the Inspector-General of the Marine 
Infantry, with the principal Medical Officers at the several ports. He 
is consulted as to the employment of all the officers of his branch of 
the service; he proceeds from time to time, by order of the Minister, 
on visits of inspection to the various arsenals and naval establish- 
ments; he proposes to the Minister any ameliorations which it may 
seem expedient to effect; and at the end of every year he presents a 
detailed report of the general situation of the Medical Department. 

6. The Chaplain-in-Chief of the Fleet proceeds on tours of inspec- 
tion whenever the Minister deems it advisable that such visits should 
he made. He lays before this latter the names of candidates for chap- 
laincies in the Navy, and issues their instructions to them when they 
embark or proceed on foreign service. He is assisted in the discharge 
of his duties by a Superior Chaplain (awménier supérieur), who lives 
Paris, and receives his instructions from the Chaplain-in-Chief. 

The Inspection of Fuel, consisting of two captains of frigate residing 
in Paris, and having under their orders a number of master mechanics 
(maitres mecaniciens) of the Navy, who are stationed at the several 
mines, superintends the execution of all contracts for fuel entered into 
with mining companies ; and the Inspection of Work executed by pri- 
vate firms, with which were amalgamated, by a decision of the 2nd of 
February, 1874, the Forest and Receipt Services (Service Forestier and 
Service des Itecettes), supervises, by means of subordinate officials de- 
tached to the private dockyards and manufactories where Govern- 
ment work is being executed, the progress of everything entrusted to 
private firms. 


(C.) Councils, Conmneittees, and Commissions. 


It has been already stated that the Minister of Marine is assisted in 
the performance of his duties by certain councils, committees, and 
commissions, which deliberate npon, discuss, and investigate matters 
connected with the several branches of the naval and colonial service. 
Some of these bodies have a permanent, others a semi-permanent con- 
stitution. Among the former are included the Admiralty Council 
(Conseil d’ Amiraute’), the Council of Works, the Superior Council of 
Health, the Legal Council (Comité consultatif du contentieur), the Prize 
Council, the Clothing and Equipment Commission, the Commission of 
Submarine Defences, the Central Commission for the examination of 
the works of Officers, the Library Commission, and the Contract Com- 
mission. The semi-permanent bodies include the Lighthouse Com- 
mission, the Public Works Commission, and the Coast Defence Com- 
mission. 

The appellation of most of these commissions sufficiently indicates 
the nature of the duties which they have to perform; but a short 
additional explanation of the peculiar functions of some of the more 
important of them will not be without interest. 

1. The Admiralty Council was organized on its present footing by 
a decree of the 25rd of October, 1871. The work it performs is two- 
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fold. On the one hand it advises on all measures relating to the gene- 
ral administration of the Navy and Colonies. On the other hand, in 
its character of an impartial judge of the services and merits of every 
officer, it prepares each year the lists by which promotion in the several 
branches of the service is governed. The Minister of Marine himself 
is President of the Council, which consists, besides, of eight titular 


“cc 


members, who alone have the power to vote, namely, five ‘“ general 
officers” of the Navy (i.e., Vice or Rear-Admirals), one General of 
Marine Artillery, one Inspector-General of Maritime Engineers, and one 
Commissary General of the Navy, and of two assistant members (i711- 
bres adjoints), usually Captains of the Navy, who attend all the sittings 
of the Council, but who have no vote excepting when they replace an 
absent titular member, and finally of a secretary, who is also, as a rule, 
a Captain. All the members are appointed for three years, but may 
be re-elected. The assistant members must, however, serve for two 
years either on board ship or in a naval port, before they are eligible 
for re-appointment. Finally, it may be remarked that the decree of 
1871 referred to above, distinctly lays down, that the Minister alone 
is responsible for the measures he adopts or recommends, and is never 
in any way bound to follow the advice or accept the opinion of the 
Admiralty Council. 

2. The Council of Works consists of two Vice-Admirals, the senior 
one of whom is president, a General of Division of Marine Artillery, a 
General of Artillery, a Rear-Admiral, an Inspector-General of Maritime 
Engineering, an Inspector-General of Roads and Bridges, a Director o! 
Naval Constructions, two Captains of the Navy, two Colonels of Marine 
Artillery, two Engineers cf the first class, one Engineer-in-Chief of Roads 
and Bridges, and a Sub-Engineer of Naval Construction; as secretary, 
but this last-named Officer can neither vote nor take part in the de- 
liberations of the Council. A general officer of the army is also added 
temporarily to the Council whenever it has to decide upon questious 
relating to the manufacture of ordnance or connected with artillery 
experiments. The appointments to this Council are for a period of 
three years in the case of general officers, and of two for “superior 
officers ;” but all members are eligible for re-election. The Council vi 
Works deliberates and gives advice upon the following subjects. All 
projects, plans, and reports relative to the construction, fitting, and 
armament of men-of-war, or to buildings which it is proposed to erect 
at any of the naval ports, either in France or in the Colonies ; and it als» 
examines and reports upon all new inventions which may be submitted 
to it. To facilitate the study and discussions of such varied subjects 
the Council is subdivided into four sections. One of these devotes 
its attention to nautical questions; the second to matters relating to 
machinery ; the third to artillery, and the fourth to hydraulic works 
and buildings on shore. Finally, when the Council of Works has 
examined into any matter laid before it, the result of its deliberations 
is submitted to the Admiralty Council by a member of the former 
body, who is charged with the explanation of the considerations which 
have governed the vote of the majority of the members of the Council 
of Works. 
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3. The Superior Council of Health, which camsists of three of the 
principal Medical Officers of the Navy, with a surgeon of the first or 
second class as secretary, advises on all questions submitted to it by the 
Minister relative to the medical department of the Navy and Colonies, 
the health of the men, the construction of hospitals, the sanitary ar- 
rangements of prisons and barracks, the organization of naval and 
colonial hospitals, &e. It is also charged with the revision of the 
medical instructions, and especially of those issued to scientific ex- 
peditions; it prepares each year the programme of the studies to be 
pursued in the naval medical schools, and determines the character of 
the questions to be set at the examinations for the various ranks in the 
naval medical department. 


II. ORGANIZATION, 


The whele territory of France is divided, by a decree of the 14th of 
June, 1844, into five naval arrondissements (arrondissements maritimes). 

The first arrondissement comprises the ports and coasts of the 
Channel from the Belgian frontier to Cherbourg ; this latter place 
being the chief port (chef-lieuw) of the arrondissement. The whole 
arrondissement is divided into three sub-arrondissements; the chief 
ports of which are Dunkerque, Havre, and Cherbourg respectively. 

The second arrondissement comprises the ports and coasts of the 
ocean from Cherbourg to the right bank of the river Belon, and also 
the adjacent islands. Its chief port is Brest, and it is divided into two 
sub-arrondissements, having their chief ports at Saint-Servan and 
Brest. 

The third arrondissement comprises the ports and coasts from the 
right bank of the river Belon to the port of Roche, in the Bay of 
Bourgneuf, and the adjacent islands. Lorient is its chief port, and it 
is divided into two sub-arrondissements, of which Lorient and Nantes 
are the chief ports. 

The fourth arrondissement comprises the ports and coasts from the 
port of Roche, in the Bay of Bourgneuf, to the frontier of Spain, and 
the adjacent islands. The chief port is Rochefort, and it is divided 
into two sub-arrondissements, having their chief ports at Rochefort 
and Bordeaux. 

Finally, the fifth arrondissement comprises the French ports and 
coasts of the Mediterranean, the adjacent islands, and the island of 
Corsica. The chief port is Toulon, and it is divided into three sub- 
arrondissements, with chief ports at Toulon, Marseilles, and Bastia 
respectively. 

In Algeria the naval service is constituted in a peculiar manner, 
which will be described hereafter. 


Administration of Arrondissements. 
In the administrative organization of these naval arrondissements 
the same principles will be found put into practice which govern the 


organization of the central administration in Paris. Everything is 
ordered with a view to obtaining unity of command, and separation of the 
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administrative from the executive service and from the control; special 
councils to assist by their advice, and heads of departments or chiefs of 
the several services, independent one of the other but each having his 
duties clearly and strictly defined, being placed by the side of the 
higher authority, which decides and directs; and which is alone re- 
sponsible for the proper working of the whole system under its direc- 
tion. 

In each of the five naval arrondissements there are, beginning at 
the highest rank, the following officials: —A Maritime Prefect (Prefét 
Maritime) ; a Major-General; a Major of the Fleet; a Naval Com- 
missary General; a Director of Naval Constructions; a Director of 
Movements in the Port; a Director of Artillery ; a Medical Director ; 
a Director of Hydraulic Works and of Buildings, and an Inspector-in- 
Chief of the Administrative Services of the Ports. These several 
officials have each their strictly defined duties, which they perform 
independently ; and they also compose, when assembled together, a 
council of administration. 

1. The Maritime Prefect of an arrondissement must, according to 
the provisions of a decree issued in 1863, be chosen from among the 
Vice-Admirals of the Navy, and while in office he enjoys the honours 
and dignity of a Vice-Admiral commanding a fleet. In the matter of 
precedence he takes rank, in the chief port of his arrondissement, 
before the General of Division commanding the army corps stationed 
in his district; but, elsewhere in the command of the General, he 
ranks after this latter. The functions of the Prefect may be sum- 
marised in the words of the decree of 1844, which lays down that “ he 
‘shall have the supreme direction of all the naval services and esta- 
‘“‘blishments in his arrondissement.’’ He receives his orders directly 
from the Minister, and he alone can correspond with this latter con- 
cerning the direction of the several services in his arrondissement. 
Excepting where a special decree provides otherwise, all the armed 
vessels in his arrondissement are under his direction; save those placed 
under the orders of the military authorities, or of an officer command- 
ing a squadron or division. The security of the ports and arsenals 
the police of the harbours, the service in the forts and batteries whick 
protect them, the protection of the coast, of the coasting trade, and 
the police of the maritime fisheries are all confided to him, and, witk 
he assistance of the council of administration, he regulates the ex- 
penditure in his arrondissement within the limits laid down by the 
Minister. 

2. The Major-General of a naval arrondissement performs duties in 
many respects similar to those of a General of Brigade, or the com- 
mandant of a fortress. In regard to precedence he ranks with Briga- 
dier-Generals according to the date of commission. In the absence 
of the Prefect he takes the place of this latter. Naval officers of all 
ranks, cadets, voluntcers, and the divisions of sailors are all under his 
orders. The security of the chief port of the arrondissement, the 
forts, batteries, and posts which are garrisoned by the Navy, the naval 
prisons, the signalling stations, &c., are all entrusted to his care and 
supervision. Ships fitting out and paying off are also under his 
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authority, and he is informed each day of the progress of the work on 
board of them. He presides at the Commission which inspects them 
when they depart and when they return; and, finally, he keeps the 
sea and land service rosters of the officers belonging to his arvondis- 
sement. 

3. The Major of the Fleet is a “ superior’ or sometimes a “ general 
Officer” of the Navy, and is nominated by the Chief of the State. His 
principal duty consists in eentralising the service of the reserve vessels, 
and in watching the execution of all work on board either steam or 
sailing ships. He is kept informed of all orders which are given to 
the heads of departments relative to these vessels, satisfies himself that 
they are being properly carried out, and gives account of their execu- 
tion to the Prefect. He also acts as an intermediary between this 
latter and the Captains, receives the reports of these last-named Officers, 
examines them, makes his remarks upon them, and transmits them to 
the Prefect. He visits vessels returning into port, satisfies himself 
that all regulations have been properly carried out, and examines the 
condition of the hull and machinery. He forms part of the Commis- 
sion charged with the trial, reception, and condemnation of machinery ; 
and, finally, he superintends the storage of coal in the port, and its 
issue to ships. 

4. The Director of Movements in the Port is a Captain of the Navy. 
He is charged with the custody of all vessels not in commission lying 
in his port; with the placing and displacing of their masts and spars, 
of their ballast, and in general with all their movements in the port; 
he is also in charge of all workshops, where work connected with his 
service is being performed ; he has the care of all pumps, engines, and 
fire escape gear; of all moorings laid down in the harbour; of all light- 
houses and signals maintained by the Navy, and finally he superintends 
the pilot service of his port. 

5. In every naval port the Director of Artillery is usually a Colonel. 
He is entrusted with all the works connected with his arm of the 
service; he has charge of the workshops and laboratories, of the experi- 
ments made with ordnance, &c. 

6. The Inspector-in-Chief of the Naval Administrative Services ina 
Port is charged, in the name of the Minister, with the supervision of 
all parts of the Administrative Services. He belongs to the first or 
second class of this rank, and is subordinate to the Maritime Prefect ; 
but only in respect of rank. He receives orders from the Minister 
only, and corresponds directly with him. He sees that the chiefs of 
the services, including if necessary, the Prefect himself, punctually 
comply with all laws, regulations, and ministerial orders, and he informs 
the Minister, after having given notice of his intention to the Prefect, 
of any representations which he may have made and which have not 
been attended to. He supervises the receipt, storing, and employment 
of all material and supplies belonging to the State. Consequently, 
all the stores, workshops, offices, and other establishments are open to 
him end to his inspecting officers. He belongs to a special corps, ranks 
with a Commissary General according to date of commission, and is 
nominated by the Chief of the State. 
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Councils of Administration. 


In the chief port of every arrondissement a “ Council of Adminis- 
tration” is formed, presided over by the Maritime Prefect, and con- 
sisting of the Major-General, the Commissary General, the Director of 
Naval Constructions, the Director of Movements in the Port, the 
Director of Artillery, and the Director of Hydraulic Works; a Sub. 
Commissary nominated by the Maritime Prefect, discharging the duties 
of secretary. The Council holds its meetings at the residence of the 
Prefect, as often as this latter may choose to convene it; but it must 
be assembled at least twice a month. It is informed by the Prefect of 
all questions and matters which may arise from time to time relating 
to the naval service, and advises upon them; but in certain cases it 
may give summary decisions, subject to the approbation of the Minister. 
Its decision or opinion on any matter is determined by the vote of the 
majority, the President having a casting vote where the votes are 
otherwise equally divided. Any member, however, has a right to have 
his opinion entered in the record of the proceedings, when it is at 
variance with the decision of the majority. 

Thus, as at the Ministry, so in each arrondissement, the Maritime 
Prefect Commanding-in-Chief exercises full authority throughout his 
arrondissement, aided by the advice given him by the council of 
administration and assisted by the various heads of departments and 
chiefs of service residing at the chief port. 


Sub-Arrondissements. 


The chief ports of the sub-arrondissements, which are distinguished 
as secondary ports (ports secondaires), are Dunkerque and Havre in 
the first arrondissement; Saint-Servan in the second; Nantes in the 
third ; Bordeaux in the fourth; Marseilles and Bastia in the fifth. 
The chief of the naval service in each of these sub-arrondissements is 
a Superior Officer of the Naval Commissariat. When, however, extra- 
ordinary works, either of construction or armament, are taking place, 
the exercise of the principal authority may be assigned to a naval 
officer or an officer of the Maritime Engineers. When this latter 
contingency occurs, the Commissariat Officer exercises the functions 
of a Commissary General in a naval port. Although placed under the 
orders of the Maritime Prefect, the chief of the naval service in a 
secondary port may, when the exigencies of the service require it, cor- 
respond directly with the Minister; but, should he do so, he must 
inform the Prefect of the nature of his communications. 

The sub-arrondissements again are sub-divided into quarters, sub- 
quarters, and syndicats (quartiers, sous-quartiers, et syndicats). The 
functionaries and agents who look after the interests of the naval 
service in these various sub-divisions bear the titles of commissary of 
maritime inscription in the quarters; administrators in the sub- 
quarters, and syndics des gens de mer in the syndicats. Naval gendarmes, 
maritime guards, and inspectors of fisheries are also attached to the 
naval service in the quarters. 
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The Naval Service in Algeria. 


The naval service in the French possessions on the north of Africa 
is directed, under the authority of the Governor-General, by a Rear- 
Admiral, who bears the title of Commandant of the Navy, and who 
resides in Algiers. Under his orders the administrative service is 
entrusted to a naval commissary. A council of administration, similar 
to those which exist in the naval ports of France, was also instituted in 
Algeria by an Imperial decree dated the 26th of June, 1869, composed 
of the Rear-Admiral commanding, the Commissary at the head of the 
naval service, and the Captain acting as Captain of the Port at Algiers. 
The whole sea coast is divided into twelve sections, at the head of 
which is placed a naval Officer; but the maritime inscription has not 
yet been organized in Algeria. The local Fleet consists at the present 
time of a corvette, a transport, and a brig stationed at Algiers, and 
serving as a school ship for native boys. 


III. Orricers or tHE Navy. 


‘The commissioned ranks of the French Navy are recruited from four 
svurces. In the first place by Cadets from the Naval School; secondly, 
by Cadets from the Polytechnic School ; thirdly, by giving the com- 
mission of enseigne de vaisseau to first masters ( premiers-maitres) who 
have passed a certain prescribed examination, and fourthly, by admit- 
ting to the same rank auxiliary enseignes de vaisseau who are provided 
with the certificate of capitaine au long cours. Commissions, how- 
ever, are only given to this latter class of officers in time of war, and 
when it is impossible to obtain otherwise the necessary supply of 
officers. 

The several grades in the commissioned ranks, beginning from the 
lowest step, are as follows :— 


Cadet of the 2nd Class having no relative Army rank. 

Cadet of the Ist Class ranking with a 2nd Lieutenant of Artillery. 

Ensign (enseigne de vaisseau), ranking with a Ist Lieutenant of 
Artillery. 

Lieutenant, ranking with a Captain in the Army. 

Captain of frigate, ranking with a Lieutenant-Colonel. 

Captain (capitaine de vaisseau), ranking with a Colonel. 

Rear-Admiral, ranking with a Brigadier-General. 

Vice-Admiral, ranking with a General of Division. 

Admiral, ranking with a Field-Marshal. . 


Of the above, Admirals, Vice-Admirals, and Rear-Admirals are 
<dlesignated ‘ General Officers ;’’ both classes of Captains “ Superior 
Officers,’ while Lieutenants, Ensigns, and Cadets of the Ist Class are 
included under the simple term of ‘ Officers.”’ 

The Vice- and Rear-Admirals, again, form the cadre of the general 
staff (l'état-major général) of the Navy. This cadre is divided into 
two sections ; the first comprising active and disposable officers, the 
sccond reserve officers. In time of peace it is prescribed that the first 
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section shall not include more than fifteen Vice- and thirty Rear- 
Admirals. It is further laid down that Vice-Admirals on completing 
their sixty-fifth year, and Rear-Admirals on attaining their sixty-third 
birthday, shall cease to belong to the first, passing into the second 
reserve class. In time of peace, only Admirals in the first or active 
section are eligible for employment; but in time of war “ general 
officers’? of the second section also may be appointed to commands, 
both at sea and on shore. Similarly, officers nominated to a seat in 
the Admiralty Council must be chosen from among those in the first 
section. This compulsory age retirement of the general officers of 
the Navy is however modified by a provision contained in the law of 
the Ist of June, 1841, to the effect that Vice-Admirals, who have held 
the command-in-chief of a naval force in time of war, and who have 
especially distinguished themselves by eminent services, shall be re- 
tained in the first section irrespective of age. 

The promotion of Officers in the French Navy takes place in the 
lower grades, up to and including the rank of Captain of frigate, partly 
by selection, but mainly, and in time of peace practically, almost without 
exception, by seniority; but in the higher ranks, from Captain of 
frigate upwards, promotion is given altogether by selection. An officer 
must, however, in every case serve a certain time in cach rank betore 
he can be advanced to the next higher, as will be seen by the following 
summary of the regulations for promotion. 

The highest dignity in the French Navy, that of Admiral, can only 
be conferred upon a Vice-Admiral who has held the command-in-chiet 
of a naval force during time of war, and who in that position has 
rendered distinguished service. 

No one can be promoted to the rank of Vice- Admiral unless he has 
served two years at sea as a Rear-Admiral in a squadron or naval 
division. Similarly, no one can be promoted to the rank of Rear- 
Admiral who has not served three years in command at sea as capitaine 
de vaisseau; or unless he has held that rank for at least four years, 
during two of which he must have served at sea as the commissioned 
Commander of a division of three men-of-war. Again, before an 
officer can be promoted to the rank of capituine de vuisseau, he must 
have served on board ship for three years as Captain of frigate, during 
one year at least of which he must have been in command of a vessel ; 
or he must have held the rank of Captain of frigate for four years, 
during two of which he must have been in command of his ship. To be 
promoted to Captain of frigate an officer must have served for four 
years as Lieutenant, two of them on board ship. To be promoted to 
Lieutenant he must have served on board ship at least two years as 
enseigne de vaissea, and, finally, before he can be promoted to this 
last-named rank, he must have served again at least two years on board 
ship as a Cadet of the first class. First-masters may be promoted to 
ensigns when they have served for two years in the former capacity 
on board ship, provided that they can pass a satisfactory eager arate 
in the theory of navigation as well as in the practical work of their 
profession. 

The number of officers of each rank in the French Navy and the 
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pay to be received by them, is laid down in the estimates for the pre- 
sent year (1877) as follows . 


Pay on shore. Pay at sea. Reserve pay. 
2A i en 30,000 frs. 30,000 frs. 9,000 frs 
15 Viece-Admirals ..... +e 18,000 ,, 21,000 ,, 6,000 
30 Rear-Admirals ....... ~ ¥9:000-... 14,000 ,, = 
ROO Captains: oi. sieicotd < sies.o 6,500. ,, 7,600 ,, -— 
200 Captains of frigate .... 5,000 ,, 6,000 ,, 
350 Lieutenants, Ist Class .. 3,000 ,, 3,600 ,, 
350 Lieutenants, 2nd Class... 2,500 ,, 3,000 ,, 
ABO UMSIENS cp ccccceccacs “2,000 ., 2490 ,, J 
140 Cadets, Ist Class ...... 1,600 ,, 1,600 _, — 


The embarkation of officers is governed by a roster (liste d’embav- 
yuement) for each rank, kept at the head-quarters of each arrondisse- 
ment by the Maritime Prefect, each port supplying officers in turn 
and in proportion to the number attached to it. Every officer, up to 
the rank of Rear-Admiral exclusive, is attached for this purpose to 
one or other of the naval ports, which becomes his port d’attache. 
When not actively employed, the junior officers, Ensigns, and Lieu- 
tenants, must reside at such port, but Captains of both classes may 
live elsewhere; and when the number of officers at any particular 
ports falls below the number necessary to carry on the service there, 
the Minister of Marine supplements the deficiency by attaching to it 
officers from other ports where there is an excess in numbers. The 
officers required for service at sea are taken from the top of the rosters 
of their respective ranks, those required to fill appointments on shore 
from the bottom. Lieutenants who are nominated to permanent ap- 
pointments on shore, relinquish by their acceptance of such post, their 
right to promotion with other Lieutenants who remain in the general 
service; but they are permitted to retain their appointments until they 
attain the age of fifty-five. 

Finally, officers who pass through and obtain certificates from the 
gunnery, torpedo, musketry or gymnastic schools, are placed upon 
special lists and enjoy certain advantages. 


[V. Crew or THE Navy. 

The whole personnel of the French Navy on shore is distributed into 
five * Divisions.’ Of these there are two of the first class, stationed, 
the one at Brest, the other at Toulon, and three of the second class, 
quartered at Cherbourg, Lorient, and Rochefort. Each division, 
whether of the first or second class, is commanded by a captain de 
vaissean, and in each there is formed a council of administration, 
which looks after the clothing, the pay, and the general administrative 
work of the division. 

Fach division of the first class consists of a staff and of the following 
depot companies : 
1 company of seamen gunners (matelots cannoniers) ; 
1 company of small arm men (matelots fusiliers) ; 
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1 company of artificers and stokers ; 
3 companies of sailors of the maritime inscription ; 
1 company of sailors dw recrutement. 
Each division of the second class comprises a staff and the following 
depot companies : 
1 company of the special branches ; 
2 companies of sailors of the maritime inscription, and du veer. 
tement. 

The Lorient Division includes, in addition to the above, a battalion 
for the instruction of small arm men; while in each Division there are 
certain schools of instruction, as for instance a school of fencing, a 
swimming school, an elementary school, in which certain subjects laid 
down in the regulations are taught, anda gymnasium. In each of the 
first two Divisions there is also a school of music; and at Rochefort 
there is a normal school for training the schoolmasters of the fleet. 

The first-masters, masters, and second-masters of the various special 
branches of the service, form the cadre of the warrant officers of the 
fleet. With equal rank they are classed as follows :—Manceuvre, gun- 
nery, musketry, steering, artificers, carpenters, sailmakers, and caulkers. 
When not employed on board ship or with a Division, these masters 
remain at home ex disponibilité, receiving a reduced rate of pay, and 
being recalled to active service in rotation. 


Topmen (Gabiers brevetés’ 
‘L ‘ 


The rating of topmen (gabiers brevetés) was instituted in 1866 with 
a view of retaining in the service a class of men, the number of whom 
was found to be rapidly decreasing as the number of steam vessels 
increased. Sailors who can pass a prescribed examination receive, 
according to their drill and efficiency, the rating of topmen of the first 
or second class, which gives them an increase of 25 or 20 centimes to 
their daily pay. Two sailing vessels, which are employed as training 
ships, receive every year a certain number of candidates for the rating, 
and these, after a voyage of five months, may present themselves for 
examination. 


Seainen Gunners (Matelots Canoninic i's). 


The candidates for this rating receive their preparatory instruction 
either on board the men-of-war in which they are serving as sailors, 
or in one of the depdt companies of seamen-gunners at Brest and 
Toulon ; their education being completed on board an armed vessel, 
which serves as a gunnery training ship. The course of instruction in 
this latter vessel lasts for eight months, after which men qualifying are 
examined, and receive, according to the aptitude they display, a cer- 
tificate of the first, second, or third class. They then return to their 
respective divisions, and await their turn for embarkation, receiving 
extra pay according to the class of certificate they have obtained. 
After holding the rating for at least two years, they return again for 
four months to the training ship, after which, if they can pass another 
and higher examination, they become “ veteran gunners of the fleet’ 
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(canonuiers veterans de la flotte), and receive a higher rate of extra 


pay. 
Small-arin Men (Marius Husiliers). 


Officers of the Navy, Lieutenants, and Ensigns, receive theoretical 
and practical instruction in musketry at the school at the Camp of 
Chalons, and in the instructional battalion at Lorient. Sailors are 
instructed only in the battalion. This battalion is under the direction 
of a field officer of Marine Infantry, and under the orders of the Com- 
mandant of the Lorient Division. All men attached to it are divided 
into companies, the cadres of which, officers included, are supplied 
likewise by the Marine Infantry. At the termination of their period of 
instruction the men undergo both a theoretical and practical examina- 
tion, and receive a first, second, or third class certificate according to 
the aptitude they display. They are then distributed, as the necessities 
of the service may require, among the Divisions of the five maritime 
arrondissements, where they await their turn of embarkation, receiving 
like the seamen gunners, extra pay according to the class of certificate 
they have obtained. The musketry instruction on board ship and the 
field exercises of the crew are carried on by officers who have been 
through the school of musketry at the Camp of Chalons, whither a 
certain number of capitaines @urmes, and sergents @armes are also sent 
from time to time to obtain the Army musketry certificate. 


Helinsinen (.Mateluts-timoniers). 

Sailors wishing to qualify for this rating receive, as apprentis- 
timoniers, the necessary preliminary instruction either in the com- 
panies of topmen established in the Divisions of Brest and Toulon, 
or on board training ships. They are then embarked on board two 
men-of-war, which are specially employed as schools of seamanship, 
and at the end of their course of instruction receive, according to the 
amount of knowledge they have acquired and the aptitude they display, 
a first or second class certificate, which entitles them to occupy, to the 
exclusion of all others, when embarked on board any man-of-war, all 
ratings in the quartermaster’s department for which extra pay is 
given. 


Mechanicians and Stokers of the Fleet (Mecaniciens et Chauffeurs 
de la Flotte). 


The ratings among the artificers and stokers of the French Navy are 
first-masters, second-masters, quartermasters, and mechanician pupils 
(ranks corresponding with those of like designation existing in other 
branches of the service), and stokers of the first, second, and third 
class, corresponding to sailors of the same denominations. On shore 
the mechanicians and stokers are employed in working and keeping in 
order the steam machinery, both in the dockyards, workshops, and on 
board vessels not in commission. On board ship they are charged 
with the working, maintenance, and repair of the engines. 
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Chief Mechanicians and Principal Mechanicians (Mecaniciens en Chef 
et Mecaniciens Principaux). 

To place the mechanicians of the French Navy (a class correspond- 
ing to the Engineers in the English service) on a footing corresponding 
to the importance and responsibility of the duties devolving upon 
them through the development of steam navigation, a decree of the 
25th of September, 1860, created the rank of Chief Mechanician, rank- 
ing with the old Captain of Corvette; Principal Mechanician of the 
First Class, ranking with a Lieutenant of the First Class, and Principal 
Mechanician of the Second Class, ranking with an enseigue de vaissean. 

The chief und principal mechanicians are nominated by decree from 
among the master mechanicians of the fleet. On shore they are under 
the direction of the Major of the Fleet; but for disciplinary purposes 
they are under the orders of the Major-General. They are especially 
charged with the instruction of men belonging to the companies of 
artificers and stokers. At sea they are entrusted with the supervision 
of the machinery of all the ships of the division to which they are 
attached. 

The Naval Estimates for the present year, 1877, provide for the 
following establishment of chief and principal mechanicians :— 

Pay at sea. Pay on shore. 

2 Chief Mechanicians ..e. 9,400 francs 4,500 franes. 
& Principal Mechanicians, Ist Class.. 3,400 _,, 3,000 
40 Principal Mechanicians, 2nd Class 2,400 =z 2,000 


V. Marive anp Cotonia Troops. 
Among the above are included the following corps :—- 


1. Maritime Gendarmerie. 
Colonial Gendarmerie. 
3. Marine and Colonial Artillery 
Marine Infantry. 
Naval Armourers. 
Sénégal Tirailleurs. 
Sénégal Spahis. 
Corps of Cipahis. 
{. Disciplinary Companies. 
10. Colonial Disciplinary Corps. 
11. Warders of Penal Establishments in the Colonies. 
12. Colonial Militia. 


ip The Maritime Gendarinerie. 


The Maritime Gendarmerie is a small corps of 621 men, divided 
into 5 companies, one of which performs the police duties in each of the 
five maritime arrondissements. 


2. Colonial Gendarmerie. 


This corps, like all other colonial troops, is included in the depart- 
ment of the Minister of Marine, and consists of one company of 
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gendarmes in each of the colonies of Martinique, Guadeloupe, Réunion, 
and New Caledonia, and of detachments in Guyane, Senegal, St. Pierre 
de Miquelon, Taiti, and Cochin China. The force is recruited frona 
among the departmental gendarmerie of France, and is divided into 
horse and foot brigades. 


3. Marine and Colonial Artillery. 


The corps of Marine Artillery is entrusted with the followiug duties : 
the manufacture and construction of ordnance, projectiles, and artillery 
matériel generally for the fleet; the arming of forts and batteries 
designed for the protection of ports and harbours; the direction of all 
artillery work in the naval arsenals; the artillery service in the 
Colonics, and, in default of other troops it may be called upon to 
guard the several establishments in the naval ports. 

The general staff of the corps consists of a General of Division, who 
is Inspector-in-Chief of the service, and two Generals of Brigade. The 
ordinary staff comprises 9 Colonels, 8 Lieutenant-Celonels, 7 Squadron 
Chiefs (Chefs d’Escadron), and 40 First Captains. The troops of the 
Marine Artillery consist of 1 regiment, 6 companies of workmen, 
1 company of artificers, and a corps of armourers. The regiment con- 
sists, besides the staff, of 28 batteries, and a company of Conducteurs. 

In the staff of the Marine Artillery are also included, under the 
name of military employés, a body of men entitled guardians (gardcs), 
organized by a decree of the 5th of July, 1875, and also a body known 
as battery guardians (gardiens de batterie). This latter body is entirely 
recruited from among non-commissioned officers of Artillery, and petty 
officers of the Navy. 

4. Marine Infantry. 


The Corps of Marine Infantry is composed of four regiments, which 
perform garrison duty in the five naval ports of France, and in the esta- 
blishments abroad, and which may be embarked as an expeditionary 
force in the case of a naval war. Should it be necessary they may also 
be required to furnish detachments for service on board men-of-war. 

The general staff of the corps consists of a General of Division, 
charged with the duties of Inspector-General, and of two Brigadier 
Generals, who assist the first-named Officer. Besides the regimental 
cadres, the corps also includes a number of officers, non-commissioned 
officers, buglers, &c., to form the cadre of (1) the musketry instrac- 
tional battalion, which has been spoken of above as being established 
at Lorient; (2) the naval disciplinary companies; (3) the colonial 
disciplinary companies; (4) the battalion of Senegal Tirailleurs, and 
the corps of native colonial infantry ; (5) any such special corps as 
the requirements of the naval or colonial service may necessitate the 
formation of from time to time. 

The marine infantry is recruited by means of a contingent, formed 
of those young men who draw the lowest numbers in the annual con- 
scription, and also by voluntary enlistments. The effective of the corps 
at the present time numbers 16,000 men. The laws, decrees, and 
dispositions relating to the Army apply also to the marine troops; but 
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not until after they have received the approval of the Minister of 
Marine. 

The tour of foreign service lasts for three years, excepting in the 
case of troops stationed in Senegal or in Cochin China, who only 
remain abroad for two years. The medical duties in the regiments of 
Marine Infantry are performed by the medical officers of the Navy. 

5. Naval Armourers. 

The corps of Naval Armourers was established in 1856 for service in 
the dockyards, in the colonies, on board ship, and in the naval divi- 
sions. It consists of chief armourers, who serve only on shore, of 
masters, second master, and quartermaster armourers. These are 
recruited by voluntary engagements, or by the admission of military 
artificers. The pay ranges from 350 to 1,150 frs., but in addition the 
men receive working, supplementary, and increased pay. 

6. Senegal Tirailleurs. 

This battalion, formed in 1857 for service in the French possessions 
in Senegal, is commanded by a Chief of Battalion, and consists of five 
companies, having each three officers taken from among those of the 
Marine Infantry. The staff includes, also, a Captain-Major, a Lieu- 
tenant-Treasurer, and a medicin aide-inajor. The corps is recruited 
by voluntary enlistments among the natives for a period of two years ; 
the recruit receiving a bounty of 50 frs. The laws, decrees, and dis- 
positions relating to discipline, pay, pensions, &c., in force in the 
Marine Infantry, apply also to the Senegal Tirailleurs. 


* § Senegal Spah is. 


This corps consists of a squadron of 8 officers and 102 men, taken 


from among the cavalry regiments of the metropolis. Natives are 
only admitted as volunteers. 


8. Corps of Cipahis. 

The Corps of Cipahis was originally formed in 1780, but was ex- 
tensively reorganized in 1867. On its present footing it consists of 
two companies, having together an effective of 332 men, raised by volun- 
tary enlistment among the natives. There are four native officers, but 
the remainder, namely, two Captains, two Lieutenants, and two Sub- 
Lieutenants, are taken from the Marine Infantry, the regulations of 
which corps apply also to the Cipahis. The two companies are dis- 
tributed among various establishments in the French possessions in 
India ; at Pondicherry, Karikal, Yanaon, Chandernagore, and Mahé. 

9. Disciplinary Company. 

The Disciplinary Company was organized in 1824 to supply a means 
of keeping under an exceptionally severe discipline certain men in the 
Navy, who, without committing such grave crimes as would lead to 
their being tried by court-martial, were nevertheless constantly and 
continually guilty of minor offences. Stationed originally at Lorient, 
the company was afterwards removed to the islands of St. Pierre and 
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Miguelon, whence again it was subsequently transferred to Guade- 
loupe. The depdt of the company is quartered in the island of 
Oléron. The cadre consists of five officers, one of whom is Captain 
Commandant, and a certain number of non-commissioned officers and 
buglers. All of these are chosen from among corresponding ranks of 
the marine infantry, retaining their right to promotion in the latter 
corps. 
10. Colonial Disciplinary Corps. 

The Colonial Disciplinary Corps consists of two companies, the one 
stationed in Senegal, the other in Martinique and St. Pierre. The 
depét is at Oléron. The whole corps is under the command of a Chief 
of Battalion, the cadre of each company consisting of a Captain, three 
Lieutenants, and two Sub-Lieutenants, who, as well as the necessary 
non-commissioned officers and buglers, are supplied by the Marine 
Infantry. 

11]. Warders of the Penal Establishinents in the Colonies 


The Corps of Warders was established in 1854, and is charged with 
the custody and direction of convicts transported to the Colonies. The 
warders are chosen from among retired non-commissioned officers of 
the Army or petty officers of the Navy, or, in default of a sufficient 
number of these being found willing to accept the appointment, from 
among men who have served in either the Army or Navy for not less 
than three years. Onan average four warders are appointed for every 
hundred convicts. They are classed as chief warders of the first and 
second class, ranking with the guardians of artillery ; as warders of the 
first class ranking with sergeant-majors, and as warders of the second 
and third class ranking with sergeants. Their pay varies from 1,600 
to 4,000 francs. They are lodged at the expense of the State, and 
receive the same rations as the marine troops, being also in matters 
of discipline subject to the same regulations as this latter corps. 


32. Colon ial Militia 


Corps of Colonial Militia exist in the colonies of Réunion, Guade- 
loupe, Martinique, Guyane, and Senegal, and are place: under the 


orders of the respective Governors. Generally speaking, a!! colonists 
between the ages of 18 and 50 are liable to be called upon to serve in 


the militia. 
VI. Spectat Services. 


1. Maritime Engineers. 


The Officers of the Maritime or Naval Engineers in the French ser- 
vice are entrusted with the preparation of plans and designs, both for 
the construction and repair of men-of-war and of their machinery, and 
with the supervision of the execution of the approved projects, both in 
the public dockyards and in the shipbuilding and engineering yards of 

2a iy 
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private firms. They also superintend the reception, preservation, and 
preparation of the timber employed in naval architecture, and form 
part of the several technical Commissions and Committees of the Ad- 
miralty Council and of the Council of Works. They are recruited from 
among the pupils of the Hevle Polytechnique, passing, after leaving 
that establishment, through a special course of study at a School of 
Maritime Engineering at Cherbourg; but a sixth of the vacancies 
occurring among the sub-engineers of the third class are reserved for 
Masters (Maitres Entretenus) of the Corps of Naval Constructors, who 
have held that rank for at least one year, aud have passed a prescribed 
examination. The ranks in the corps of Maritime Engineers are as 
follows :— 


Student, ranking with Cadet of the Ist class. 

Sub-Engineer of the 3rd class, ranking with Haseiyne de Vuisseau. 

Sub-Engineer ,, 2nd m a Lieutenant of the 2nd 
class. 

Sub-Engineer ,, Ist , be Lieutenant of the Ist 
class. 

Engineer » ond . i Captain of Frigate. 

Engineer i> « et 7 Captain de Vaisseau. 

Director of Naval Constructions, ranking alter Rear-Admiral, but 

before Captain. . 
Inspector-General, ranking after Rear- Admiral. 


Promotion in the lower ranks of the corps, up to Sub-Engineer of 
the 2nd class, takes place entirely by seniority. From Sub-Engincer 
of the 2nd class to Engineer of the 2nd class half the vacancies are 
filled up by seniority, half by selection. In the higher ranks advance- 
ment is entirely by selection. Every officer, however, must have 
served three years in the rank he holds before he can be promoted to 
the one next above, excepting in the case of Sub-Engincers of the 3rd 
class, who may be advanced into the 2nd class after holding the first- 
named rank for two years. 

The number and pay of the officers of the Maritime Engincers is at 
present fixed as follows :— 

Pay on shore. Pay at sea. 
1 Inspector-General ....:..scc0.s0ee00++ 14,000 frs. 
1 Director of Naval Constructions . 12,000 
© Directors = st class 12,000 
5 Directors ‘3 7 2 10,000 ., 
20 Engineers, Ist class ........... gi 6,500 ,, 7,000 frs. 
20 Engineers, 2nd ,,  ... 00-000. ; 5000 .. 6,000 
26 Sub-Engineers, Ist class .......... 3,000. 3.600 
26 Sub-Engineers, 2nd _,, Be ; 3.500 .,, 3,000 
14 Sub-Engineers, 3rd_,, Sates 2,000 ,, 2 £00 
7 POPES wecesecess ‘1 1,600 


2. Engineer Hydrographers. 


The Engineer Hydrographers are entrusted with the construction 
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and publication of cherts, the revision of the sailing directions, the 
compilation and publication of scientific works bearing on nautical 
matters, the arrangement and issue of tide, magnetic, and meteorologi- 
eal tables, the examination and utilization of nautical and scientific 
documents sent in to the depot of charts, and, finally, with the acquisi- 
tion, repair, &e., of the nautical instruments used on board men-of- 
war. he officers of the corps may be attached to hydrographic 
missions on the French coast or abroad, and may be sent to any naval 
station to execute hydrographic or scientific work. 
The various ranks in the corps are as follows: 


Engineer Hydrographer Pupil, ranking with Cadet of Ist class. 

Sub-Engineer Hydrographer, 3rd class, ranking with Enseique de 
Vuisseau. 

Sub-Engineer Hydrographer, 2nd and Ist class, ranking with Lieu- 

tenant. 

Engineer Hydrographer, 2nd class, ranking with Captain of 
Frigate. 

Engineer Hydrographer, Ist class, ranking with Captain de Vais- 
Sean, 

Chief Engineer Hydrographer, ranking after a Rear-Admiral, but 
before a Captain. 


The Hydrographer Pupils are taken from among the pupils of the 
Heole Polytechnique, and, after spending two years at sea, are, as vacan- 


cies occur, nominated Sub-Engineer Hydrographers of the 3rd class. 
The regulations regarding promotion are the same as in the Maritime 
Kngineers, the following being the effective and pay of the corps as at 
present established : 


Pay on shore. Pay at sea. 
1 Chief Engineer Hydrographer........ 10,000 frs. 
} Engineer Hydrographers, Ist class.... 6,500 ,, 7,600 frs. 
} Engineer Hydrographers, 2nd ,, .... 5,000 ,, 6,000 
2 Sub-Engineer Hydrographers, Ist class 3,000 ,, 3,600 ,, 
2 Sub-Engineer Hydrographers, 2nd _,, 2,500 ,, 3,000. ,, 
2 Sub-Engineer Hydrographers, 3rd_,, 2,000 ,, 2,400 
Hydrographer Pupils .......seeeeeee4 1,600 


3. Cominrissariat Officers. 

The naval commissariat service is charged with numerous and com- 
plex duties. It is entrusted with the provisioning and supply of the 
several services; it contracts for all that is required; it verifies the 
articles sent in and gives receipts for them ; it musters all the personnel 
paid under the naval estimates ; it keeps the accounts on board ships ; 
and it performs all administrative duties in the hospitals and prisons 
connected with the Navy. 

The officers of the commissariat are recruited from among Eléves- 
commissaires, Who are nominated by the Minister of Marine. Candi- 
dates for admission must be provided with the diploma de licencié en 
droit, or, failing that, with the diploma of bachelier és-lettres, and are 
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further subjected to a special examination on entrance. The approved 
candidates are sent to one of the naval ports, where they undergo a 
course of instruction in administrative duties. In the case of those 
who have the higher diploma this period of study lasts for two years 
only ; but the bacheliers és-lettres remain under instruction for a third 
year. At the expiration of their course the pupils are again-examined, 
those who pass satisfactorily being given the rank of Aide-commniissaire. 
Right vacancies among the Aides-commissaires are, however, reserved 
each year for other candidates, namely, two for Knseignes, who have 
been selected by the Minister; two for pupils of the Ecole Polytech- 
nique, who are pronounced fit for admission into the public service ; 
and four for clerks in the commissariat service (Commis du Commissa- 
riat), who must be between the ages of 25 and 35, must have two 
years’ service as clerks, must be bacheliers ¢s-lettres or és-sciences, and 
must have passed an examination similar to that undergone by the 
Eléves-comimissaires. 


The ranks in the commissariat service are as follows :— 


Eléve-comiissaive, having no relative rank. 
. . ? . — . r . 

Aide-commissaire, ranking with Enseigne de Vaisseau. 

Sub-Commissary, 2nd class, ranking with Lieutenant, 2nd class. 

Sub-Commissary, lst ,, - - | ae 

Commissaire-Adjoint, ranking with former Captain of Corvette or 
Chief of Battalion. 

Commissary, ranking with Captain de Vaisseuu. 

ae - % “ ‘ 9 = e ki . ” R 

Commissaries-General, Ist and 2nd class, ranking after Rear- 
Admirals but before Captains. 


Promotion in the corps is governed by the following regulations :— 
Two-thirds of four-fifths of the vacancies in the rank of Sub-Commis- 
sary are given to the Aide-Commissaries by seniority, the other third 
by selection. The remaining fifth of the vacancies are given to Lieu- 
tenants in the Navy who are successful at a competitive examination. 
All vacancies in the rank of Commissaire-Adjoint are given to Sub- 
Commissaries, one-half according to seniority, the other by selection. 
‘The vacancies in the ranks of Commissaries and Commissaries-General 
are given by selection to the Commissaries-Adjoint and Commissaries 
respectively. No officer in the Commissariat service can, however, be 
promoted until he has served three years in the rank he holds; but ser- 
vice at sea or in the colonies counts for ene and a half its actual length. 
At sea the administrative service is directed by officers of the follow- 
ing rank :—In a fleet, by a Commissary-General or Commissary ; in 
a squadron, by a Commissary-Adjoint ; in a naval division, placed 
under the orders of a ‘“‘ General Officer ” Commanding-in-Chief, also by 
a Commissary-Adjoint. Whilst employed afloat officers of the Com- 
missariat take temporarily the titles of Commissary of the Fleet, Com- 
missary of the Squadron, Commissary of Nava} Division, and Admi- 
nistrative Officer on board separate ships. 

The number and pay of Commissariat Officers is at present fixed as 
follows :— ‘ 
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Pay on shore. Pay at sea. 

5, Commissaries-General, Ist class.. 12,000 frs. 14,000 frs. 
4 Commissaries-General, 2nd ,, .. 10,000 ,, 12,000 ,, 
26 Commissaries .......... Scvie “OOOO... 7,600 ,, 
50 Commissaries-Adjoints.......... 4,500 ,, 4,500 ,, 
V0 Sub-Commissaries, Ist class .... 3,000 ,, 3,600 ,, 
90 Sub-Commissaries, 2nd ,,...... 2.500 .. 3,000 ,, 
150 Atdes-Commissaries.........-.. 2,00Q ,, 2,400 ,, 

5) eer dare Saha staaic opie: et 


4. Coninissariat Clerks, 


Commissariat clerks are civilian employés, appointed to assist the 
officers of the Commissariat in their clerical work. They are ap- 
pointed from among the inferior officers of the Navy, or non-com- 
missioned officers of the Army, who have completed their period of 
service, and as has been shown above, they are eligible, under certain 
conditions, for appointments in the Commissariat itself. 


5. Chaplains of the Navy. 
According to the estimates for the present year (1877), the follow- 
ing is the effective and pay of the Chaplains of the French Navy :— 
Pay on shore. Pay at sea. 
aximum.... 12,000 frs. 


5 en Nahata 
1 Chaplain-in-Chief J Pu 
ay minimum.... 10,000 


! Superior Chaplains ............ 4,900 ,, 5,400 frs. 
23 Chaplains, Ist class ..........-. 93,000 ,, 3,000 ,, 
23 Chaplains, 2nd ,,  .....0¢. cons oe ws 3,000 ,, 


The Chaplain-in-Chief ranks with a Commissary-General, the Supe- 
rior Chaplains with Commissaries-Adjoints, the remaining Chaplains 
with Sub-Commissaries, according to their class. 

The Chaplain-in-Chief is nominated by the Chief of the State; 
Chaplains of the other ranks are selected by the Minister of Marine 
from among those of the ranks immediately below, upon the proposi- 
tion of the Chaplain-in-Chief. A Chaplain is embarked on board 
every man-of-war flying the flag of an Admiral or the pennant of 
i Chief of Naval Division, also on board every vessel destined for active 
service, or about to proceed on a distant voyage, or on any exceptional 
mission. Superior Chaplains can only be embarked on board ships 
fying the flag of an Admiral Commanding-in-Chief; other Chaplains 
are embarked by roster. 

Naval Chaplains serving on shore receive their spiritual authority 
and power from the Bishop of the diocese in which is situated the 
port or naval establishment in which they may happen to be doing 
duty. Chaplains embarked on board ship, on the other hand, receive 
their spiritual authority and power from the Chaplain-in-Chief of the 
Navy by virtue of a special dispensation from the Holy See. Chap- 
lains on disembarking remain at the disposition of the Maritime Pre- 
fect, who details them, with the approval of the ecclesiastical autho- 








S74 NOTES ON THE PRESENT ORGANIZATION AND 


rities of the diocese and of the Chaplain-in-Chief, to duties in the 
naval establishments. 


6. Medical Service. 

The grades in the Medical Service of the French Navy, as esta- 
blished by an Imperial Decree dated the 25th of April, 1870, are as 
follows :— 

Aide-médecin, ranking with Cadet of the Ist class. 

Surgeon of the 2nd class, ranking with Huse/que. 

Surgeon of the Ist class, ranking with Lieutenant. 

Principal Surgeon and Surgeon Professor, ranking with the former 

Captain of Corvette or Commissary-Adjoint. 

Sargeon-in-Chief, ranking with Captain de Vaisseau. 

Surgeon-Inspector, ranking after Rear-Admirals, but before Cap- 

tains. 

Inspector-General, ranking with Rear-Adiniral. 

Ta the Apothecary Service (Service Ph triitee utign ) 

Aide-Apothecary, ranking with Cadet, 1st class. 

Apothecary of the 2nd class, ranking with Puseiyue. 

Apothecary of the Ist class, ranking with Lieutenant. 

Principal Apothecary and Apothecary Professor, ranking with 

former Captain of Corvette or Comimissuire-Adjoint. 

Apothecary-in-Chief, ranking with Captain. 


Apothecary Inspector, ranking after Rear-Admirals, but befere Cap- 
tains. 


The following is the cadre of the Medical Service, as laid down in 
the estimates for the present year :—- 
Pay in the 
Pay at sea. Pay on shore. Colonies. 
1 Inspector-General.......... 14,000 frs. 
3 Directors of the Medical Ser- 
TICS, PEE CIASS ois sce cw s« 12200 
4. Directors of the Medical Ser- 
vice, 2nd ciass.......... 10,000 
16 Surgeons-in-Chief . 6,500 7,600 frs. 9,000 frs 
% Surgeons Professors ...... 4,500 fe 6,500 
34 Principal Surgeons ........ 4,500 5,400 , 6,600 
161 Surgeons, Ist class . 3,000 3,600 ,, 5,250 
163 Surgeons, 2nd_,, iene “2008: 5 2 400 4,000 
150 Aides-Medicings ........... 1,600 1,800 ,, 2,800 
4 Apothecaries-in-Chief .... 6,500 7,600, 9,000 
6 Apothecary Professors ..... 4,500 zs 6,500 
2 Principal Apothecaries..... 4,500 5,400 6,500 
12 Apothecaries, Ist class...... 3,000 3,600 525 
16 Apothecaries, 2nd ,, ...... 2,000 2,400 4,000 
19 Aides-Apothecaries ........ 1,600 1,800 2,800 


Surgeons and apothecaries destined for the several branches of the 
naval service receive their medical education in the schools of naval 












OF THE FRENCH ARMY. 875 





ADMINISTRATION 











medicine established in the ports of Brest, Rochefort, and Toulon. 

Aidles-medicins and nides-apothecaries, surgeons and apothecaries of 
the second and first class, surgeons and apothecary professors, are 
nominated by examination. Surgeons and apothecaries of the first 
class are nominated by examination and by selection; but the nomina- 
tions by selection are not to execed one-half of the vacancies, and only 
surgeons and apothecaries of the second class, who have satisfactorily 
passed a prescribed examination, may be selected. Principal surgeons 
and apothecaries are nominated one- half by seniority, the other by 
selection from among the names on a list for promotion prepared by 
the Admiralty Council. Advancement to the higher ranks takes place 
altogether by selection. 

At sea the medical service is directed in a fleet by a Surgeon-in-Chief ; 
in a squadron, under the orders of a Vice-Admiral Commanding-in- 
Chief, by a Surgeon-in-Chief or a Principal Surgecn ; in a naval division 
commanded by a Vice- or a Rear-Admiral Commanding. in-Chief, by a 
Principal Surgeon ; on board every vessel flying the flag of an Admiral 
second in command, by a Principal Surgeon ; ina naval division placed 
under the command of a Captain, by a Surgeon of the first class pro- 
vided with a commission of Surgeon of Division ; on board every other 
vessel which carries a doctor, by a Surgeon of the first or second class 

by an aide-médecin, according to the complement of the vessel. 
Officers of the medical department assume, according to their position, 
the temporary titles of Surgeon-in-Chief of the Fleet, Surgeon-in-Chief 
or Principal Surgeon of the Squadron, Principal Surgeon or Surgeon of 
Division and Sur, geon-Major. On shore, surgeons of the first and ‘second 
class are attac shed, and do duty with the several corps of the Navy, taking, 
according to their rank, the title and exe rcising the functions of Sur- 
geon-Major or Surgeon Aide-Major. Me dical appointments in the 
colonies are given to those naval surgeons who apply for them, or to 
those who have passed special examinations in the schools. When, 
however, a vacancy occurs in the colonial service, and no candidate for 
it presents himself, the junior officer having the necessary rank among 
those who are first on’ the embarkation lists in the five naval ports is 
ordered to fill it; being relieved, however, at the expiration of two 
years, 
Hospital Attendants. 
The Corps of Hospital Attendants is of the following strength : 
Master Hospital Attendant ........ 6 
Second-master Hospital Attendant.. 42 


Quarter-master Hospital Attendant.. 72 
Sailor Hospital Attendant (Ist class) rt 
- (2nd class) . 


On board ship the hospital attendants are, so far as ae duties are 
concerned, under the direct orders of the senior medical Officer, and on 
shore under those of the chief surgeon of the hospital to w hich they 
ure attached. 

8. Inspectors of Administrative Services. 
This corps, created to assure the regalar working of all branches of 
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the administrative service, consists at present of the following 
Officers :— 
1 Jnspector-in-Chief ...............- 20,000 frs. 
2 Inspectors-in-Chief (1st class)...... 12,000 ,, 
3 Inspectors-in-Chief (2nd class)...... 10,000 ,, 
12 Inspectors cos §6"O/EOO», 
12 see” AESRO!'s,, 


With regard to relative rank, the Inspector-Adjoints rank with the 
formerly existing Captain of Corvette, or Chief of Battalion; the In- 
spectors with Captain de vaisseaw; Inspectors of the 1st and 2nd class 
after Rear-Admirals, but before Captains. The ranks of the Inspectors- 
Adjoints are recruited by competition among naval Lieutenants, Captains 
of Artillery, naval Sub-Engineers of the lst and 2nd class, and Sub- 
Commissaries. Three years’ service in each rank is required before an 
Officer can be advanced to the grade next above the one he holds. 

The other special services in the French Navy are— 


9. Engineers of roads and bridges attached to the naval service. 
. Professors and examiners of the naval school. 
. Examiners and professors of hydrography. 

2. Storekeepers. 
. Magazine men of the fleet. 


VII. RecrviTMent OF THE FRENcH Navy. 


The personnel of the French Navy (officers naturally excepted) is 
recruited in three ways. First, by calling in men belonging to the 
inscription maritime ; secondly, by means of voluntary enlistments ; 
and, thirdly, in default of a sufficient number being obtained from 
either or both of these first two sources, by drafting into it a con- 
tingent of the men obtained by the annual conscription (contingent du 
recrutement affecté « Varmée de mer). This contingent is composed of 
the young men who have drawn the lowest numbers in the cantonnal 
conscription. 

Maritime Inscription. 

Every young man who has made two foreign voyages (voyages au 
long cow's) either on board a state vessel or a merchant ship, or who 
has been leading a seafaring life for eighteen months, or who has been 
employed in fishing for two years, and who declares an intention of 
continuing in the vocation of a sailor or fisherman, is entered, on 
attaining the age of eighteen, as a sailor in the maritime inscription, 
and is liable to be called upon to serve in the fleet ; and, on completing 
his twentieth year, every inscribed sailor is called intoservice. During 
the month in which he attains his twentieth year, or during the month. 
which succeeds his return to France, should he be abroad when he 
comes of age, he is bound to present himself before a Commissaire of 
the Maritime Conscription. By this latter he is sent to the chief port of 
an arrondissement and there entered in one of the divisions of seamen. 
If, at the age of eighteen, he is declared fit for service, he may antici- 
pate his time of being called in. From the age of eighteen the inscrit 
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maritime performs his service in two periods. During the first of 
these, which lasts for five years, he may be granted, when in France, a 
renewable furlough ; receiving no pay, but at liberty to devote himself 
to any kind of navigation. After this period he remains for two years 
more in the same state of renewable furlough. The time thus passed 
is counted as service rendered to the State (service & Etat) hy every 
inserit, who engages only to employ himself in coasting vessels or in 
coast fishery. Finally, after the expiration of this second period the 
inserit can only be called in by a special decree, and in case of an ex- 
traordinary armament. After the first three years of service the sailor 
who has not been sent on furlough has a right to an increase of 20 
centimes a day to his pay. The men first called in for service in the 
fleet are those who have not as yet rendered any service tothe State ; 
then those who have rendered the least service, and, in the event of equal 
length of service, those who have been for the longest time on leave. 
Exemptions are permitted in the case of the eldest brother of a family 
of orphans; in the case of men who have a brother already serving ; 
in the case of only sons; or in the case of the eldest son, or grandson, 
if the son is not alive, of a widow or of a blind man, or of a man who 
has passed his seventieth year. Exemptions must, however, be granted 
in each individual case by the Minister of Marine at the instance of the 
Maritime Prefect. 

Certain advantages are reserved by the State in the éaserits. They 
alone can engage in the coast fisheries or in maritime navigation. 
During the time they are serving and for forty days after they retarn 
to their homes, troops cannot be billeted in their houses. They are 
admitted gratuitously to the course of hydrography. When actually 
serving they may travel by railway at a fourth of the usual fare; and 
when on renewable furlough they can claim the same privilege when 
called in or when travelling in pursuance of an order. They are ad- 
mitted free to the hospitals if they fall sick within forty days of the 
date of their proceeding on leave; and, finally, by paying a small sub- 
scription, which never exceeds three per cent. of his pay, the ‘nserit 
becomes entitled on attaining the age of fifty, and after leading a sea- 
faring life for twenty-five years, to a pension (called devii-solde) what- 
ever may be the length of service he has rendered to the State. His 
widow and orphans also receive a small pension. 


Enlistments and Re-eugagements. 


The minimum .age at which a man can enlist into the navy is at 
present fixed at eighteen; the right of entering at sixteen being re- 
served to pupils of the cole des mousses and to those in favour of whom 
the Minister of Marine may give a special decision. The maximum 
age for men who have not rendered any service to the State is fixed at 
twenty-four years; but it is extended to thirty years for musicians, 
stokers, carpenters, sailmakers, and caulkers, provided they can make 
up at least five years’ former service since attaining the age of sixteen. 

Re-engagements must be made for three, four, or five years. No 
conditions as to age or service are laid down, excepting that no quarter- 
master or sailor is allowed to re-engage, if at the expiration of the 
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period of his re-engagement he would be more than fifty years of age, 
nor any man in a higher rating if he would on the expiration of' his 
service exceed fifty-iive years of age. No one, however, is allowed to 
re-engage until he has been examined by 2 commission specially ap. 
pointed for the purpose in each of the naval ports. 


Ratings and Promotion. 


The first rating among the seamen of the Fleet comprises the novices 
(novices), naval apprentices (apprentis marins) and sailors ; these latter 
being divided into three classes. Above them come the quarter- 
masters, second-masters, masters and first-masters ; below them boys, 
known as mousses. 

Novices. 

Under this denomination are included seamen who, being above the 
age of sixteen, do not as yet fulfil the conditions of age and service 
necessary for the rating of sailor, and are only bound to the service of 
the State by being provisionally entered in the maritime inscription ; 
their inscription becoming definite so soon as they shall have fulfilled 
the said conditions, provided they declare their intention of continuing 
a sea-faring life. Every seaman, however, entering the service as a 
novice is bound to remain in it for at least two years. 


Naval Apprentices (apprentis marins). 


Young men joining the Navy from the Ecole des mousses, and who 


subscribe the necessary engagement, men who voluntarily enlist fur 
five years, and men drafted into the service as part of the contingent 
raised by conscription, and who do not satisfy the conditions necessary 
for at once obtaining the rating of sailor of the third class, may be 
admitted as naval apprentices, and are embarked on board the vessel 
serving as the depdét for the inscription. 


Quartermasters and Higher Ratings. 


No one can be entered as a sailor of the third class unless he is 
cighteen years of age and has been embarked for twelve months, if he 
be one of those recruited by conscription; or has made two foreign 
voyages or has been at sea for eighteen months, or has been employed 
for two years in the coast fishery if he belongs to the maritime inscrip- 
tion. To be nominated a sailor of the second class a man must have 
served for six months as a sailor of the third class, or have rendered 
four years’ service to the State, dating from the age of eighteen, dur- 
ing which time he must have been on foreign or long coast voyages ; 
and to be promoted to a sailor of the first class a man must have 
served for six months as a sailor of the secondclass. Similarly, before 
a man can be advanced to the rating of quartermaster, he must have 
served as a sailor of any class for six months. To become a second- 
master, he must have served as quartermaster for at least six months 
on board an armed vessel; and before he can attain the rank of first- 
master or master, 2 man must have served for at least six months as a 
second-master on board a man-of-war having a complement of 250 
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men, or have discharged for the same period the duties of acting 
master on board an armed vessel having a crew of 150 men. 

Second-masters, masters, first-masters, sergeant-majors, captain and 
sergeants of arms are known as inferior Officers of the Navy (Officiers 
nariniers), and are the Warrant Officers of the Fleet. 


The Reserve of the French Navy. 


The whole seaboard of France is divided as has been shown, into 
five maritime arrondissements, and in these the naval forces are con- 
centrated at five chief ports. It is at these ports that the recruits for 
the Navy, derived from the three sources, receive their first naval educa- 
tion, and it is thither also that the men, who have passed through their 
tive years of active service, have to repair if the naval reserves are 
called in. In each port there is an office, where all business connected 
with the reservists is transacted, and in which double lists are kept 
with the name, rating, nnmber, and residence of each man. When 
the order is given by the Minister of Marine to call in the reserves, 
one of these lists is sent to the Commandant of the recruiting depdét of 
the district in which the reservist resides, and the order to join 1s for- 
warded by the former to the latter through the gendarmerie. 


VIII. Tue Man-or-War. 


The ultimate objective of all the organization which has been 
briefly described in the foregoing, is the production and equipment of 


the man-of-war. 

In the first place it is necessary to construct the vessel. The 
Admiralty Council determine at the outset the number and class of 
ships required for the Navy. The requirements to be fulfilled and the 
limit of expense which may be incurred being specified, the Officers 
of the Maritime Engineers are invited to compete in drawing up 
designs for the vessels. The plans sent in are examined in Paris by 
the Council of Works and the Inspection General of Maritime Engi- 
neering. If the Minister approves of them, and decides that they 
shall be carried out, the accepted designs are sent to one of the dock- 
yards, with orders for the work to be proceeded with ; or the construc- 
tion may be entrusted to a private firm, the Maritime Engineers in that 
case supervising the progress of the work. Formerly, when ships 
were built of wood, fifteen or twenty years was required for their 
completion; but-:now that iron is employed, five years is sufficient for 
the construction of a vessel, since while, for instance, the hull is being 
built at Toulon or ina private yard, the armour is being forged in 
civilian workshops, the machinery is being made at Indret, or by an 
engineering firm, and the artillery is being prepared at Ruelle or 
Nevers. When all is finished, the trials are proceeded with, and if the 
result is satisfactory, the ship may be at once commissioned, or placed 
in one or other of the three categories of the reserve. 

When a man-of-war is commissioned, the Commandant is nomi- 
nated by the Chief of the State. If he he a Captain de vaisseau ho 
has the right to select his second in command and one of bis Lieu- 
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tenants. If he be a Captain of Frigate or a Lieutenant in command 
he can only choose one Officer. The others are embarked by the 
roster, as are also the Warrant Officers of the ship. Petty Officers and 
men of the several special brarches of the service are also embarked 
from the divisions at the ports; that is to say, a certain number of 
seamen gunners, of small-arm men, of stokers, of artificers, &c., are 
sent on board each ship commissioned, so that the Captain on joining 
finds himself surrounded by men fully acquainted with and competent 
to discharge their respective duties. With regard to matériel, the 
necessary stores of all kinds are drawn from the dockyard, and when 
the equipment is complete, a Commission, nominated by the Maritime 
Prefect, and presided over by the Major-General of the Port, proceeds 
on board, and in the presence of the staff of the ship satisfies itself 
that all the regulations relative to the armament, fitting out, &c., of 
the vessel, have been complied with. The man-of-war thus manned 
and armed is taken out of the arsenal. The Captain hoists the national 
ensign, the distinctive marks of his rank and position, and his num- 
ber. Thenceforth he is invested with the full powers pertaining to 
the Commanding Officer of a vessel of State, and is responsible for 
the discipline and instruction of his crew, for the maintenance in 
good order of the ship and men committed to his charge, and for the 
protection of his fellow countrymen in foreign parts. Such are his 
duties. His second in command is charged with the detail of the 
work and with the superintendence of the police duties of the ship. 
He receives and transmits the orders of the Captain, superintends their 
execution, and informs his senior officer of all that goes on on board 
the ship. Every officer of the vessel has his post and his special 
duties, such as instruction of the small-arm men, scamen gunners, 
charge of machinery, &c. Each in turn keeps watch. The Officer of 
the Watch alone gives the orders for carrying on the manceuvres of the 
ship, unless the Captain or second in command assume the command. 
The Master of Manceuvre of the Watch (Maitre de Maneuvre de 
Quart) repeats the orders by means of a pipe, and exercises an inces- 
sant authority over all the crew. With him, under the officers, are 
placed the other masters in charge (Maitres charges) of gunnery, cap- 
tains of arms, artificers, carpenters, caulkers, armourers, &c., who 
exercise an especial supervision over the men belonging to their re- 
spective departments. Finally come the Chaplain, one or more Sur- 
geons, and the Administrative Officers, the latter of whom, with the 
Captain and second in command, compose the Administrative Council 
of the ship. This Council directs all administrative details, audits the 
accounts, sanctions the payment of accounts, and can in certain cases 
be held pecuniarily responsible. 

On leaving France the officers receive pay in advance, the amount 
depending upon the destination of the vessel. The inferior officers 
and sailors have not this privilege. Abroad both officers and men 
receive the whole of their pay, the funds necessary for the purpose, as 
well as for defraying other current expenses, being obtained by 
drawing bills at one month’s sight on the Accountant of the Navy, 
payable at the Treasury. The bills must be signed by three officers 
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at least, one of them being the Captain. In a fleet two signatures 
are sufficient, namely, those of the Commander-in-Chief and of the 
Commissary. 

In avessel of war, the Captain has undoubtedly as heavy a respon- 
sibility as can devolve upon any one man. Not only has he to look 
after the safe conduct of his ship, the health, instruction, and disci- 
pline of his crew, to supervise the execution of the administrative 
duties, but he has also to cccupy himself with political questions, since 
his vessel represents his country, and at any moment the difficult and 
delicate task of maintaining the honour of its flag may devolve upon 
him. To form and educate men for this work, to organize crews 
worthy of their Captains, to send to sea and maintain afloat men-of- 
war, such is the object of naval administration and organization. 
Two things are indispensable for its attainment—time and money. 
Nothing can be improvised in a navy, and therefore liberal but jndi- 
cious expenditure will frequently be in the end the truest economy. 
For if money fails when there is time, time in turn may he wanting 
when money comes. The most strenuous efforts, the greatest sacri- 
fices, may be of no avail, because they are made too late, 
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Kriegsgeschichtliche Studien nach der applicatorischen Methode. Von J. voN VerpvY 
pu Vernors. Ist Vol., Taktische Details aus dex Schlacht von Custoza. Mittler, 
Berlin. Pamphlet. Price about 3s. 


In the preface to this, his latest work, General Verdy du Vernois points out tio 
ways of utilizing military history for the study of war. 

1, Critical consideration of military operations. 

The author admits the many advantages of this method, but tells us that the more 
he sees of real war, the less confidence he has in military critics, especially where they 
impute blame. Orders to large bodies of troops, he says, usually emanate from men 
who have had experience in war, and know what they are about: they have given 
their orders in accordance with what they know of the general state of affairs. Of 
this, the reader of history can hardly ever be completely aware; so that, in the 
words of the author, “the assertions of the critics so constantly recurring, ‘the 
general must have known this or that,’ or ‘he must, under these circumstances, sav 
to himself,’ have frequently no foundation in fact.” It may, indeed, be doubted 
whether the criticisms on the campaigns of Napoleon and Frederick the Great, which 
students of military history listen to and compose, do very much towards extending 
their knowledge of the conduct of modern war. 

2. The other method, which the author prefers, is, “to use military history as the 
groundwork for self-instruction.” “ Select,” he says, “ from any military work a given 
situation ; put yourself in the place of the commander, and make your dispositions ; 
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then compare them with those actually made. When you find a difference, endeavour 
to discover its cause, and to decide which course would be preferable.” 

To illustrate his system, the author gives an account of the march of a division 
to the field of battle, its deployment for battle, and its conduct during the fight. 
His plan is as follows: He takes an account of some military operation, defines the 
situation as far as it can be ascertained from the materials at hand; he then pro- 
pounds a series of questions concerning the further action of the troops which arise 
from the situation. Having solved these questions, he refers to the text, relates 
what actually occurred, and institutes a comparison between the way in which he 
would propose to act under the circumstances, and what actually was done. 
Should there be a difference, the author proceeds to give explanations, and his 
reasons for preferring one course to the other. For the present study, the author 
has chosen the part taken in the battle of Custozza by the Reserve Infantry Division 
of the Austrian army, a portion of the 5th Austrian Corps, and a detachment which 
sallied out from Mantua; while, on the Italian side, were engaged the three divisions 
of the 1st Corps. For a historical account of the action, the author relies solely on 
the Austrian Staff account of the war of 1866, 2nd vol. In the first part of his 
book, Verdy du Vernois works with an imaginary division organized on the Prussian 
system, and incidentally brings into strong relief the simplicity of this organization 
as compared with the heterogeneous composition of the actual Reserve Division. 

The author’s remarks on the conduct of a march, the behaviour of an advanced 
guard coming unexpectedly on an enemy, and numerous other points, are of great 
interest ; but, omitting details as far as possible, it is his system only which it is 
desired here to describe. An instance where the orders given by the author to his 
hypothetical division are at variance with the measures actually adopted by the 
Austrian general, will perhaps furnish the best illustration. 

The division, consisting of two brigades, arrives before the town of Castel Novo, 
and, to carry out the instructions received from higher authority, it is advisable that 
one brigade be pushed on through the town, the other brigade remaining on the 
hither side of it. These brigades have marched from different points, and Verdy 
du Vernois naturally sends on the brigade which has made the shortest march and 
is the first to arrive. The Austrian gencral, however, did not do this, and the 
author, instead of taking for granted he must be wrong, discusses the matter in the 
following strain :—‘‘ The order directing the Weimar Brigade to remain north of 
Castel Novo while the Brigade Benko was pushed through the town to the south of 
it, appears strange. One must say to oneself, the Brigade Weimar has made the 
shortest march, and was the first to arrive at Castel Novo; it would surely be the 
most natural and desirable course to send on this brigade to take up a position 
beyond the town: such would certainly be the quickest way of accomplishing the 
object in view. This plan is so natural, that it is impossible to believe the com- 
mander of the division can have failed to think of it. He must, then, have had some 
special reason for ordering matters otherwise: our business is not to condemn his 
arrangements, but to strive to discover what can have led to them.” 

“ Meditating on the matter, I thought of again referring to the composition of 
the two brigades, and I now came on what appeared to throw light upon the 
general’s reasons for his decision. The Brigade Benko was the stronger of the two ; 
it consisted of seven battalions and one battery (heavy) —6,145 combatants ; whereas 
the Brigade Weimar was composed of only five and five-sixths battalions and one 
battery—5,167 combatants. 

“The situation required that the division should be as strong as possible in tlic 
first line, and it was desirable that the stronger brigade, which was, moreover, more 
uniformly organized, and had a heavy battery, should go to the front. Whether 
this was the real motive or not must remain undecided : at any rate, should there be 
further reasons for this decision, they must be sought for in some peculiarity in the 
inner constitution of the body of troops. These special conditions most frequently 
escape the notice of the reader of military history, and it would be well for him 
always to bear in mind the possibility of their existence when he can find no other 
explanation of some act ; for, in truth, we have not only to reckon with the number 
of battalions, squadrons, and combatants, but we must also bear in mind their 
organization and inner elements. Also personal considerations, the capacity of 
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commanders, quality of troops, and accidents,' have great influence on the course of 
events.” 

The author’s remarks at the end of the first part still further illustrate his system : 
“The lessons and reflections, so far (some 40 pages), have been derived from one and 
a-half pages of the Austrian Staff work. Much more might, however, be extracted 
from these pages. Small changes in the numbers of troops engaged would neces- 
sitate different dispositions. Such alterations would become necessary, if, for 
instance, we suppose a regiment detached for special duty, or that the division 
received a battalion of Rifles, or had the corps Artillery or a Cavalry brigade 
attached to it. Interesting, too, would be the considerations, if one supposed that 
the right wing column came first on the enemy, or that the enemy had already 
crowned the Monte Ericol.? The operations described might also be worked into 
the shape of orders and reports.” 

Having detailed the author’s system, a few remarks on what would appear to be 
the weak points of it may not be out of place. As a system of self-instruction it 
may be deemed weak in the respect that the setting of problems is as difficult as the 
solving of them, und a student requires some one of experience at hand to set him 
right. 

One is also struck by the poverty of the materials used by the author for this 
study, viz., a few pages of the Austrian Staff work, and a map on a scale of about an 
inch toa mile. As regards the latter, the author frequently allows its insufficiency, 
using the expression ‘“‘as far as can be judged from the map.” It is difficult to 
believe he could not have obtained, had he wished it, some Italian account of the 
action which would have thrown more light on it, also a map on a larger scale ; and 
it may be presumed that he has deliberately worked with scant materials to illus- 
trate his system, which is one of mental training, the problems being solved on 
the situation as far as it can be ascertained. 

As regards the inability of students to set themselves problems, it must be 
remembered that military probiems are not complex and difficult calculations, 
they merely require common sense and a full knowledge of the situation. The 
real difficulty lies in making a rapid decision when unused to weighing contingencies 
and grasping a whole situation. The mind, like the body, works, to a certain 
extent, automatically, and the habit of solving problems in the study cannot fail to 
give increased decision and confidence in the field. Few who have read his work 
carefully will differ with the author where he says, “I conclude with an expression 
of my conviction that, if anyone in the course of a single winter will occupy him- 
self with treating a single volume of military history on the principle 1 advocate, 
he will infallibly admit the advantages of my method when he finds with what 
ease, after a short time, he can set himself problems and solve them.” 


Studies in Troop Leading. By Col. J. von Verpy pv Vernots. Translated from 
the German by Lt. Hildyard, 71st Highland Light Infantry. Parts I and II. 
H. King and Co., Cornhill, 1872. Price 7s. Size, 8,” x 53” x 3”. Weight, 1b. 


Ditto ditto, parts IIT and IV, 1877. W. Mitchell, Charing Cross. Price, 7s. 6d. 


Same size and weight. 


So much misapprehension prevails with regard to the character of this invaluable 
work, a work which ought to be in the hands of every regimental officer, that it is 
desirable to afford some information as to its scope and object. Much of the mis- 
apprehension has arisen from the title ot the work. Capt. Hildyard has undoubtedly 
correctly rendered the original ‘“ Truppen Fulrung ” as “ ‘Troop Leading ;”’ but there 
is in the cavalry an individual whose duty it is to direct the movements of a troop 
of that arm, and who is called the ‘“ Troop-Leader,”’ and we have met more than one 





1 As in this battle of Custozza, where a single Austrian squadron dispersed an 
Infantry brigade and the staff of two generals. 
2 Variations from what actually did occur. 
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officer who imagined that Col. Verdy 1u Vernois’ admirable work applied exclusively 
to one branch of the Service. This idea is so far from the truth, that every branch, 
not only combatant but non-combatant, may derive valuable lessons from the 
teaching of this officer. 

As there are probably many who have not read the first and second parts of the 
work, which were published in an English dress, first in an unauthorized form, and 
subsequently by Capt. Hildyard in an authorized form four or five years since, 
we purpose giving a short account of the scope of the book, and such a 
summary of the first part as will enable officers who do not possess the first volume 
to study this one with complete understanding of the theme of the work. 

The only reverse sustained by the Prussian arms in 1866 was on the 27th of 
April of that year at Trautenau. On that day the 1st Corps d’Armee started in two 
co'umns from Kénigshann and Schomberg respectively; they were to unite at 
Parse! nitz, after passing through the mountains, and were to rest for two hours under 
the protection of the advanced guard, which was to occupy Trautenau ; the advanced 
guard was afterwards to reach Arnau. ‘These orders were very imperfectly carried 
out, and the result was, that after some hours’ severe fighting, the Army Corps 
retreated, and between one and three o’clock on the morning of the 28th reached, 
very much exhausted, the bivouacs it had quitted the previous morning on the far 
side of the hill. Colonel Verdy du Vernois, with a boldness rarely met with, takes 
for his text “ The Situation of the 1st Army Corps on the 26th June, 1866,” and 
then proceeds to describe in minute detail the proceedings by which, in imagination, 
the orders were carried to a suecessful issue, confining, however, his remarks almost 
entirely to the working of the 2nd Infantry Division, of which the order de battaille 
is as follows :— 

ORDRE DE BATAILLE 


Of the 2nd Infantry Division and the Ist Cavalry Brigade. 
2nd Infantry Division. 
Officer Commanding, Lieut.-Gen. A. Officer of the Staff, Major X. 
3rd Infantry Brigade, Major-General B. 4th Infantry Brigade, Major-General C. 
Ist Regiment, Colonel D. 3rd Regiment, Colonel F. 
2nd Regiment, Colonel E. 4th Regiment, Colonel G. 
lst Hussars, Lieutenant-Colonel H. Ist Foot Division, 1st Artillery Regiment. 
Ist and 2nd Heavy, 1st and 2nd Light Batteries. 
1st Company Ist Engineer Battalion, Captain K. Sanitary Detachment. 
lst Cavalry Brigade, Major-General L. 
1st Uhlans, Colonel N. lst Cuirassiers, Lieutenant-Colonel M. 
1st Mounted Battery, lst Artillery Regiment. 
Detached. 2nd Uhlans to the Ist Infantry Division. 
Temporarily attached to the 2nd Infantry Division, 2nd Field Hospital. 


The order in which the Colonel treats the subject is as follows :—A description of 
the general situation, and of the situation of the 2nd Infantry Division is followed 
by the “Information possessed by the Divisional Commander regarding the enemy, 
his own troops, and the general design.” To this succeeds “the reconnaissance of the 
26th June,” and “the Divisional Order issued to carry out the Corps Order for the 
27th June ;” then follow “Comments on the Divisional Order.” In similar fashion 
“ The advance of the 2nd Division on Parschnitz,” “‘ The rendezvous at Parschnitz,” 
“The expulsion of the enemy from Trautenau,” “The conduct of the Commander 
and of the General Staff Officer,” “The proceedings of the 3rd Infantry Brigade,” 
of “The Cavalry Regiment,” and of “the Artillery” are first described in detail, 
and then commented upon minutely and very clearly. The first volume closes here 
with the state of the action at 11.30 a.m. 

The proceedings narrated in the second volume commence at 11.30a.m. The 2nd 
Division have driven the enemy out of Trautenau, and is in position to the south-east 
of the town; and as the numbers indicating the Infantry are not marked very 
clearly on the plan, we give them here :—The Ist and 2nd Battalions of the lst and 
2nd Regiments in mass of battalion columns, 2nd Battalions in front, 1st Regiment 
on the right, on the west of the hill marked 460; the 9th Company, Ist 
Regiment, is in close order, and the 12th Company, 1st Regiment, in extended order 
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in Hohenbruck ; the 10th Company is on the edge of a small wood to the eastward ; 
the 11th Company is detached to the Raussnitz Valley which lies outside the plan to 
the east of Trautenau. ‘To the left are the three cumpanies present of the Fusilier 
Battalion, 2nd Regiment, two in front, one in reserve. 

Of the 4th Brigade the lst and 2nd Battalions of the 3rd and 4th Regiments 
respectively are on the west and east’ sides of the little wood north-east of the hill 
marked 460. The 10th and 11th Companies of the 3rd Regiment are in the 
wood on the side of hill 460. The 12th is in reserve in rear joined by the 9th 
Company, only a little over two subdivisions strong, as a part of its men had joined 
the 3rd Brigade. The 11th Company of the 4th Regiment is in the farmhouses at 
the northern entrance ef Alt-Rognitz, and has pushed forward two sections both on 
the road on the western edge of the village; the 10th Company is on the isolated 
hill 423, and the rest of the Battalion is in rear of the 10th Company. 

In this volume the battle is carried out to a successful termination. 

Space does not allow us to give extracts from this work. Suffice it to say that no 
one, be he general, staff, regimental, or non-combatant officer ; be he mounted soldier, 
infantry soldier, gunner or sapper, can fail to find in it lessons of the highest practical 
value. The volumes can be studied independently of each other, bearing in mind 
the “ ordre de bataille ”’ given above. Both volumes are equally worthy of perusal, 
but it is from the second that the regimental officer will learn most. In recommend- 
ing them thus strongly to the military members of the Institution, we desire to say 
that we are fully alive to our responsibilities as critics of literature offered for 
officers’ libraries, and that no books will be recommended for purchase save those 
which appear to be of real value to members of the profession. 


The Elements of Fveld Artillery; designed for the Use of Infantry and Cavalry 
Officers. By Henry Kwnottys, Captain Royal Artillery. W. Blackwood, 
London. Price 7s. 6d. Size, 74’ x 54’ x 9”. Weight, 15 oz. 


Caprain Knottys has met a real want by the publication of this small volume. 
In the preface to the work he says truly that, “‘ For amateur artillerists” (meaning 
thereby officers of cavalry and infantry), “ who enter on this subject as a collateral, 
not a main, object of their profession, the standard books supply information in 
excess of what is required. They are a little too lengthy, and a great deal too 
abstruse. The student is at a loss to sift what will be of practical use to him 
from what is intended for highly trained artillery officers, and to draw the 
line between the departments of field and garrison artillery. He is puzzled with 
technical expressions, and dismayed at the introduction of highly interesting but 
intricate calculations ; and in nine cases out of ten he gives up the task in despair, 
believing that it can be grappled with successfully by members of ‘the scientific 
corps’ only.” 

It is with a view of obviating these difficulties that Captain Knollys has compiled 
this work. The contents are divided into three parts: the first treats of guns, 
ammunition, and carriages ; the second, of the different descriptions of field artil- 
lery, drill, and administration; the third, of the practical employment of field 
artillery. 

Captain Knollys is by no means wedded to old traditions, as the following sen- 
tence shows :—“ There is, in fine, little doubt that if the opinions of field battery 
officers of our Royal Artillery were polled, the majority would express a preference 
for the breechloader. This opinion is backed up by the armies of nearly all civilized 
nations.” Readers will find in the book the most modern notions with regard to 
artillery, expressed in clear language, devoid of all but the most necessary techni- 
calities. There are, however, two points which non-artillerists reading this work 
will do well to bear in mind. At pp. 108-110, we find depreciatory criticisms on the 
mitrailleurs ; and the author, like all artillery officers, seems unable to see that these 
weapons have their valuable qualities as well as their defects. The other point is, 
that much stress must not be laid upon the “ Examples from Modern Warfare” 
which Captain Knollys has brought forward. Under this heading, we find accounts 
of the action of artillery at Friedland, 1807, where guns opened fire at 470 yards ; 
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at Wagram, 1809; Fuentes d’Onor, 1811; and others. From the antiquarian 
point of view, these records are pleasant to peruse; but as examples of modern 
warfare, they are out of place in this excellent little work, intended, as it is, for 
practical use. 

We can, however, confidently recommend the book to the members of the 
Institution ; and we know no other work which so clearly and s8o concisely puts 
within reach of the Service generally that knowledge of the elements of field artillery 
which every officer ought to possess. 


Historical Records of the Second Royal Surrey, or Eleventh Regiment of Militia, 
with Introductory Chapters. Compiled by Jonn Davis, Esq., Captain in the 
Regiment. Marcus Ward, London. ‘ 


THIS volume commences with the early history of the Militia, and with the 
military events and levies in Surrey, from the days of Cesar down to 1757. It was 
in 1759 that the 2nd Surrey were embodied, and the services of the regiment from 
that date, have found an industrious and enthusiastic historian in Captain Davis. 
Captain Davis in the south, and Captain Raikes in the north, are doing no small 
service in popularizing the idea of “ Localization.” 


Reglement du 12 Juin, 1875, sur les Maneuvres de UInfanterie. Titre I et II. 
Dumaine, Paris, or Dulau, Soho Square, London. Price 74d. Size, 
53" x 33” x 3”. Weight, 50z. Titre III. Price 6d. Size, 54” x 8} x 9. 
Weight, 3 oz. 








Instruction Pratique sur le Service de U Infanterie en Campagne. Dumaine & Dulau, 


Price 1s. 6d. Size, 53” x 33 x 3. Weight, 6 oz. 


Instruction Pratique de la Compagnie d’Infanterie sur le Service en Campagne, &c. 
Par un Officier Superieur du 4° Corps. Dumaine & Dulau, 1877. Price, 5s. 
Size, 74" x 43” x 14% Weight, 14 lbs. 


THE first three of the above-named books were recommended to Students of 
Tactics by Lt.-Col. C. B. Brackenbury, in his Lecture on this subject, given at the 
Institution in February last.1_ The fourth book on the list is intended by its author 
to supplement the others, and to guide officers in conveying the instruction laid down 
in them, a purpose which seems satisfactorily carried out. As regards the other 
books recommended on the same occasion, it is desirable to say, in answer to inquiries 
on the subject, that it is hoped that the translation of the first volume of Helvig’s 
“ Tactische Beispiele,”’ by Colonel Sir Lumley Graham, will appear in the course of 
a month. This work was fully reviewed in No. 86 of the Journal. The “ Tactical 
Studies,” by Major Hale, is one of the War Office Publications. Price 4s. 6d. Size, 
93” x 6” x 14". Weight, 1 lb. 6 oz. 





1 Vol. xxi of the Journal, No. 89, p. 168. 





